
^^0ffSa 



SW1W 



-rr-rj 




m 



« 



iHBII 



tgj^y~> 



(.Entered at the Post Office of New York, N, Y., as Second Class Matter. Copyright, 1901, by Munn & Co. I 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



%'ol. LXXXV.-No. 22, 

Established 1845. 



] 



NEW YORK, NOVEMBER 30, 1901. 



r S3. 00 A VKAlt. 
1 8 CENTS A OOP! 






Armor-Piercing Shot Test. First Round. Plate Penetrated and Backing 1 Wrecked. 



Gathmann Shell Test. Target Before Firing, Backing Representing Side of " Iowa." 




Armor-Piercing' Shell Test. After Third Round. Plate and Backing 
Completely Demolished. 






Gathmann Shell Test. Intod Rouna. Target and Backing Driven 8 Feet to Rear and 
8 Feet to Left ot Original Position. Note Relative Position of Track and Target. 



Armor-Piercing Shell Test. Rear of Target, Showing Extraordinary 
Destruction of Steel Frame Racking. 





Armor-Piercing Shell Test. lJ^-Ton Fragment of Plate Blown Through Gathmann Shell Test. View from Rear of Gun, Showing Torpedo shell; screens and Target in 

Backing and 300 Feet to Rear, Bead of Shell Lying on Target. Distance. 

TIKI 0* HIOH-IXPLOBIYI SHELL AT 1AJTDT HOOK.— [See page 841] 
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THE RECENT HIGH-EXPLOSIVE SHELL TESTS AT 
SANDY HOOK. 

In the presence of such a brilliant success as has 
just been achieved by the new army high-explosive 
armor-piercing shell against heavy Kruppized armor 
plate, there is, of course, always a danger of 
overestimating its value; but we shall be within 
conservative limits when we state that this is one of 
the most phenomenal and epoch-marking achieve- 
ments recorded in the history of the long contest 
between guns and armor, the credit in this case, 
however, being due to the projectile rather than to 
the gun. From their very first appearance high 
explosives have appealed strongly to tie artiller- 
ist; for it has been realized that if they could be 
detonated either against or within the structure of 
a warship, they would produce enormously destructive 
effects. Experimentalists in the matter of throwing 
high explosives have been divided into two schools. 
One of these, represented by Zalinsky with his pneu- 
matic dynamite gun and Gathmann with his torpedo 
shell, have claimed that it was only necessary to ex- 
plode a large amount of guncotton against the side 
or deck of a battleship to blow in the structure and 
sink the vessel. The other school has claimed that 
high explosives would be comparatively ineffective if 
detonated on the outside of the armored portions of 
a ship, and that the only way to secure their full 
effect would be to carry them in armor-piercing shot 
and shell through the armored sides of a vessel and 
burst them in her interior. 

The significance of the recent tests at Sandy Hook 
lies largely in the fact that the two systems were 
tried out under exactly equal conditions, and that in 
one of them at least it was proved that we have a 
combination of an explosive, a fuse and a shell, 
which has given the highest possible results that 
could be demanded, and has placed the very best 
modern armor plate completely at the mercy of the 
gun. We refer, of course, to the high-explosive, armor- 
piercing shell, loaded with either dunnite or maximite, 
and provided with the Dunn delay-action fuse, which 
latter is absolutely necessary to the detonation of the 
high-explosive filler. The results of the test, as shown 
on our front page, make it certain that the best-pro- 
tected armorclad afloat, if attacked at pointblank range, 
would be speedily put out of action, either by the 
disablement of her guns, the destruction of her per- 
sonnel, or the ultimate sinking of the ship itself. 

With regard to the Gathmann test, it is our opinion 
that while the results are not comparable, in their 
effect upon the plate itself, to those achieved by the 
army shell, the effects produced upon the target as a 
whole were so tremendous as to render the Gathmann 
shell anything but the absolute failure which it has 
generally been pronounced to be. A shell that is 
capable of crumpling in, concertina fashion, the plate- 
steel framing of an "Iowa" and swinging the 12- 
inch Krupp plate with its steel and timber back- 
ing and several hundred tons of sand around, 8 
feet to the rear and 8 feet to the left of its orig- 
inal position, is certainly entitled to be called some- 
thing more than an absolute failure. At the same 
time it must be remembered that the target did 
not represent actual conditions; for had the plate 
been standing in its proper place on the side of a bat- 
tleship, the lateral and vertical displacement which 
took place would have been impossible, since the plate 
would have been held in position by the strong armor 
shelf below, the 12-inch adjacent armor plates on 
either side of it, and by the mass of 6-inch side armor 
above it. Under such conditions it is quite a ques- 
tion whether the blast of the guncotton and the 
52,000 foot-tons striking energy of the shell would 
have proved sufficient to crush in the plate-steel 
backing, representing the framing of the ship, in 
the way that it did in this test. The problem could 
only be settled by a trial under actual conditions. 
At the same time it is argued that it was the cush- 
ioning effect of the yielding plate frames that pre 



vented the detonation ironi exerting Its rull ettect 
upon the plate itself; and it is urged that had the 
plate been laterally and vertically supported, the 
energy of the detonation, which here showed itself in 
swinging the whole 700-ton mass of the target around 
to the left, would, had the plate been rigidly sup- 
ported in the side of a ship, have expended its energy 
in smashing up the plate. It is possible, of course, 
that the tamping effect due to a more rigid backing 
would have concentrated the force of the detonation 
on the plate itself, and this contention is borne out 
by the fact that at Indian Head the detonation of 
500 pounds of guncotton merely suspended against a 
17-inch armor plate that was backed solidly against 
a cliff of wet clay, resulted in the complete demolition 
of the plate. 

Justice to the Gathmann shell compels us to draw 
attention to these facts; but at the same time it must 
be remembered that a shell of the same size as the 
Gathmann filled with either maximite or dunnite, 
which have a greater density and far larger explosive 
energy, would have done more than the Gathmann 
shell, and would probably have smashed the plate into 
fragments. Moreover, the new army explosives are 
absolutely insensitive to shock; are perfectly safe to 
handle, and both the chemical composition and the 
delay-action fuse which is essential to their detona- 
tion are secrets which are in the safe-keeping of the 
United States army. 



A NEW THERMO-ELECTRIC COUPLE. 

In 1827 the elder Becquerel showed that copper sul- 
phide is strongly positive to ordinary copper. He 
pointed out that thermo-electric couples of copper sul- 
phide and copper yield electromotive forces greater 
than those obtained from any other bodies which he 
had tried, such as iron sulphide and manganese per- 
oxide. These researches were continued by Edmond 
Becquerel in 1865 and 1866. He showed that copper 
sulphide can be used for the construction of thermo- 
electric couples in contact with copper or German 
silver, and remarked that in order to obtain powerful 
effects the copper sulphide should be in a peculiar 
condition. He claimed that the best means of obtain- 
ing this peculiar condition was to heat the sheets of 
copper in sulphur vapor, and then to melt the copper 
sulphide thus obtained, and to cast it in molds at a 
temperature as nearly as possible equal to its melt- 
ing-point. Eugene Hermite and Charles P. Cooper, of 
Paris, Prance, in a patent which they have received in 
the United States declare that they have proved that in 
this last point the younger Becquerel was in error. 
Becquerel obtained bars of sulphide having a fibrous 
fracture with bubbles disseminated through the mass. 
If the melting is repeated several times at a high tem- 
perature and if the homogeneous mass is cast, MM. 
Hermite and Cooper state that its thermo-electric power 
is merely destroyed. In spite' of all his precautions 
Becquerel did not always obtain bars giving the same 
electromotive force. 

Ruhmkorff stated that by adding to the copper sul- 
phide a little antimony sulphide he obtained bars of a 
more uniform thermo-electric power. Finally Bec : 
querel, continuing his researches, found that by re- 
heating his bars of melted copper sulphide for several 
hours, the thermo-electric power became more regular. 
Becquerel constructed a thermo-electric battery in the 
laboratory with bars of fused copper sulphide thus 
obtained, covered at their ends with coils of German 
silver wire or copper. This battery gave an electro- 
motive force relatively much higher than that obtained 
from any other thermo-electric couple studied; but the 
internal resistance of the battery was so great that it 
was of no practical use. Such was the state of affairs 
when Hermite and Cooper began their researches. As 
a result of their investigations they have reached the 
conclusion that copper sulphide properly prepared and 
coupled with certain metals is eminently fitted for the 
construction of industrial thermo-electric batteries. 

The difficulties to be overcome are, first, to obtain 
copper sulphide in a form virtually quite homogeneous 
and offering the least possible electric resistance and 
at the same time yielding a constant electromotive 
force variable for given temperatures, and second, to 
make contacts between the- copper sulphide and the 
metal employed which will be indestructible by heat, 
and which will at the same time suppress all accidental 
and useless resistance to the passage of the current. 
The inventors are probably the first to show an indus- 
trial method of using copper sulphide. Becquerel's 
battery was merely a laboratory curiosity. 

The copper sulphide is melted and then cast in molds 
of sand to give it the, form desired in the construction 
of the couples.- The pieces obtained are placed in a 
crucible or furnace and heated to redness, whereupon 
they are subjected to the action of sulphur vapor for 
about half an-hour. The -piece absorbs the sulphur and 
increases in volume. If the crucible or furnace be 
opened, the piece will be seen surrounded by the blue 
flame of burning sulphur. Before the complete dis- 
appearance of this flame, the piece is withdrawn from 



the furnace and allowed to cool. In this condition the 
copper sulphide gives only a very weak electromotive 
force, and offers most resistance to the electric current. 
It is therefore replaced in a well-closed furnace and 
heated to bright redness for several hours under the 
exclusion of air, copper sheets or ingots being placed 
in the furnace to absorb the sulphur vapor involved. 

This operation reduces the resistance considerably, 
and every piece gives a perfectly regular electromotive 
force of from two-tenths to three-tenths of a volt, de- 
pending upon the temperature to which it is heated. 
By adding a small amount of sulphide of iron it is 
found that the action of the final roasting is strongly 
resisted. Hermite and Cooper have found that the 
best metals for the contacts in the construction of 
thermo-electric couples are copper, German silver, sili- 
con iron or steel, chrome iron or steel, platinum or 
platinum iridium, and chiefly commercial brass. Brass 
oxidizes much less than copper when hot; and strange 
to say, does not combine in a red heat with sulphur as 
copper does. The discovery that copper can be trans- 
formed into sulphide on the surface of brass is the 
key to the new method of preparing contacts on the 
bars or tubes of copper. 



THE GROWTH AND STATUS OF NATURAL GAS. 

Aside from coal, gas now forms the most important 
fuel, and while much has been written concerning 
the decadence of the natural gas supply and the sub- 
stitution of artificial gas produced from coal for the 
natural product, the fact remains that the natural 
gas production is still considerable, and this form of 
fuel has still a wide importance in industrial opera- 
tions, although the supply at this day is not up to that 
of a few years ago, when the natural gas production 
was in the heyday of its existencsiv-'For ages natural 
gas escaping from the ground has been known to man- 
kind. In primeval days it was venerated by the fire 
worshipers, and down through the ages we have faint 
records of its presence at various plaees, but it re- 
mained for modern days to effect the utilization of the 
product so as to bear upon the course of human 
progress. 

Geology gives the gaseous, liquid and solid carbon 
compounds and bitumens a close relationship, and 
tells us that rock gas, now generally recognized as 
natural gas, is technically known as carbureted hydro- 
gen and that marsh gas is one of its important con- 
stituents. Concerning the genesis of natural gas 
various hypotheses have been put forth. Some contend 
that its origin is organic, while others cling to the 
inorganic theory. Modern science is able to transform 
wood into lignite, and from that substance into 
bituminous coal, and it is now pretty well accepted 
that natural gas is the product of the slow decomposi- 
tion of organic matter at a low temperature. In New 
York, Pennsylvania and other sections of the Ap- 
palachian field the gas pockets are mostly confined 
to the oil sands of the Devonian period, while in other 
sections they occur in the carbonaceous, the cretaceous, 
and the tertiary geological formations. Like petro- 
leum, the natural gas belt seems to run around the 
world from Canada to California and northward from 
Hindostan to Wallachia, hut it exhibits a less con- 
tinuous sign than does petroleum. For twenty or 
thirty years the history of natural gas was coincident 
with that of petroleum, with the exception that the 
oil was utilized and gas despised. Nearly all the 
oil wells produced some gas, but its value was not early 
recognized, and for a long time wood was used to fire 
the boilers in oil-well drilling, while the gas was 
allowed to go to waste. 

Probably the first attempts toward the utilization 
of natural gas were made in western Pennsylvania, 
where the oil industry was an important one as early 
as the middle of the last century, and it is certain 
that the first discovery of natural gas in this country 
was made in this section. . The earliest record of the 
product dates back to 1823, when John Klingsworth, 
Philip Klingsworth and Nicholas Long struck a gas 
pocket at a depth of 300 feet while drilling a salt well 
near Grapeville, thirty miles east of Pittsburg. The 
gas rushed to the surface with great force, and, 
igniting, burned fiercely for months, but it was not 
until about fifteen years ago that the real value of 
the gas deposits at Grapeville were developed, and 
this field proved one of the most prolific in the country. 
For many years the existence of gas in Washington 
County, Pennsylvania, was known and throughout the 
oil regions of western Pennsylvania the product was 
invariably found. 

One of the first natural gas companies organized 
in this country was the Fuel Gas Company, organ- 
ized in Pittsburg in 1874. The organization of the 
Philadelphia Company in July, 1884, marked the real 
beginning of the natural gas industry, and the capital 
of the natural gas companies operating in Pittsburg 
in 1886 aggregated $20,000,000. That year saw a de- 
cided increase in the production and consumption of 
the product, and it was in that year that natural gas 
was first applied to the manufacture of glass. As 
early as 1885 the new fuel was. responsible for the 
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employment of 10,000 additional men in the industrial 
establishments of Pittsburg, and during that year the 
new fuel displaced 2,500,000 tons of coal in the Pitts- 
burg district. 

In western Pennsylvania the natural gas industry 
reached its zenith in 1888, and the value of the product 
consumed in Pennsylvania in that year aggregated 
$20,000,000. The production of natural gas in the 
Pittsburg field in that year was something like 300,- 
000,000,000 cubic feet. The success of natural gas in 
industrial operations was instantaneous, and through 
the introduction of this new fuel to Pittsburg in 1885 
her manufacturing industries entered upon the most 
marvelous development witnessed in modern times. 
What bituminous coal in three-quarters of a century 
laid the foundation for, natural gas in one-tenth of 
the time built to quadrupled dimensions. The natural 
gas excitement increased the assessed valuation of real 
estate in Allegheny County, Pennsylvania, nearly $200,- 
000,000 between the years 1885 and 1893. In 1884, be- 
fore the introduction of natural gas to furnace opera- 
tions, seventeen furnaces in Pittsburg produced 487,000 
tons of pig iron. In 1890 there were twenty-five fur- 
naces with a combined annual output of 1,489,000 
tons. During the past decade there has been a gradual 
decline of the natural gas output in western Penn- 
sylvania, and while the product still holds a prominent 
place in industrial operations, as well as for domestic 
heating and lighting, the effect of the application of 
this form of fuel to iron and steel and glass making 
has been far-reaching. The success of the new fuel 
paved the way for the introduction of artificial heat- 
ing and illuminating gas, which industry is to-day a 
most important one in all parts of the country. 

During the past decade many new gas fields have 
been exploited, and in this way the production has 
been kept to a fair average during the past ten or 
twelve years. In 1888 the value of the natural gas 
produced was about $22,000,000, while the value of the 
annual production at present exceeds $15,000,000. The 
value of the natural gas utilized in Pennsylvania in 
1888 was $19,000,000, while the annual value of this 
product in that State to-day is about $7,000,000. The 
fields of Ohio and Indiana are about holding their 
own, while West Virginia has been a heavy gainer in 
the output of this product during the past year. There 
are at present over one thousand companies or in- 
dividual concerns engaged in the production and 
marketing of natural gas. About 8,000 wells are now 
producing, and the 90,000,000 cubic feet of gas annu- 
ally produced is carried to the points of consumption 
by nearly 18,000 miles of pipe, the product being used 
by more than half a million domestic fires, half a 
hundred iron mills and steel works, 200 glass houses 
and 3,000 other industrial establishments. 

The general use of natural gas for industrial opera- 
tions has done much to abate the smoke nuisance in 
cities, and with the economic use of this fuel its 
exhaustion will not be accomplished for years to come. 
Geologists have not yet settled conclusively whether 
or not gas is still forming, but the fact remains that 
many new wells are being brought in each year. A 
fact in connection with the introduction of natural 
gas into the iron and steel and allied manufacturing 
industries is that this fuel had the effect of greatly 
raising the standard of these products, and in many 
instances artificial gas is used to-day where natural 
gas is not obtainable, in order to produce the same 
results as are possible with natural gas. Pittsburg 
has always been foremost in the introduction of new 
fuels in industrial operations. It was in the iron 
and steel plants of that city that fuel coke was first 
used and there, too, natural gas was first adapted to 
the uses of modern industry. To-day Pittsburg stands 
pre-eminent among the industrial centers of the world 
so far as regards her fuel supply, and the part played 
and importance which the natural gas supply still 
holds with relation to the great iron and steel and 
varied manufacturing industries of the city are not to 
be overlooked in summing up the stupendous indus- 
trial development which has taken place about the 
headwaters of the Ohio. W. G. I. 



THE HEAVENS IN DECEMBER AND THE NEW STAB 

IN PERSEUS. 

BT HENRY NORRIS RtBSELL, PH.D. 

A triple planetary conjunction, no less remarkable 
than that of last month, takes place about the 15th of 
December. Jupiter and Saturn participate in it, as 
they did in the last one, but the third body is Mars. 
Moving slowly eastward, he passes Saturn in the morn- 
ing of the 14th, and Jupiter on that of the 17th. While 
the two larger planets appear farther apart than a 
month ago, Mars passes much nearer them than Venus 
did. Unfortunately, all three are so near the sun, and 
in consequence so deep in the evening twilight, that 
Mars can hardly be seen, though Jupiter should be 
easily visible, and Saturn without much difficulty. The 
best time to look for them will be about half an hour 
after sunset. 

THE NEW STAR IN PERSEUS. 

The most noteworthy current astronomical news re- 



lates to the new star in Perseus, or, rather, to its sur- 
roundings. ^ A couple of months ago it was found that 
the new star is surrounded by a very faint nebula} so 
faint, in fact, that its brightest parts alone can be 
seen with the telescope, the rest being revealed only 
by photography. The photographs show that the form 
of the nebula is roughly circular, and that the lumin- 
ous matter is gathered into nearly concentric circular 
streaks, so arranged about the new star as a center 
that there can be little doubt of the physical connec- 
tion of the two. 

Now comes a telegram from the Lick Observatory, 
stating that the brighter spots on the edge of the 
nebula are moving,\ supplemented by one from the 
Yerkes Observatory, a day later, saying that the nebula 
is probably expanding in all directions, and that this 
is certainly true of its southern (and brighter) half. 
~As no such motion relative to the stars has ever 
before been detected in a nebula, this discovery would 
in any event be considered important, but its most 
sensational feature remains to be mentioned — the enor- 
mous rate of motion^one minute of arc in six weeks. 
This speed, at which it would take a body about three 
and a half years to traverse a distance equal to the 
moon's apparent diameter, may not seem at first to 
warrant the adjective that has just been applied to 
it. But when it is compared with the motions which 
have previously been observed among the stars, its true 
character at once appears. 

The greatest proper motion — that is, velocity of a 
star among its neighbors — which has • previously been 
known to science belongs to a small star in the south- 
ern hemisphere, which traverses 8% seconds of arc in 
a year. But'\he edge of this nebula is moving at the 
rate of over 500 seconds of arc a year, which is nearly 
sixty times as fast. When we come to translate this 
angular velocity into actual miles per second, we reach 
results that are yet more remarkable. ? If we assume 
that the nebula is as near as the nearest known star, 
the velocity of its edge comes out more than 2,000 
miles a second— enough to carry it from the earth to 
the sun in twelve hours. 

If the nebula is farther from us, the velocity is 
greater in proportion to its distance. -' Now the great- 
est velocity which any heavenly body (not moving in an 
orbit close to another) has previously been proved, or 
even supposed, to possess is about 200 miles per sec- 
ond.^ So we find ourselves faced with the following 
alternatives: 

^Either the new star in Perseus, and its surrounding 
nebula, are much nearer than any known star, or the 
velocity of expansion of the nebula is much greater 
than any which has previously been observed, or even 
suspected.^ 

The first of the above alternatives seems on the face 
of it the more probable. It will soon be tested by 
observations for the parallax of the star. But, in any 
case, the velocity with which the luminous part of the 
nebula appears to move must be very great. One es- 
cape from the difficulty presents itself. It is possible 
that the gas of which the nebula is composed is nor- 
mally dark, and that its shining is caused by some sort 
of impulse radiated out from the central star. Such 
a "wave" might travel very rapidly, although the gas 
as a whole was at rest, just as sound, in perfectly calm 
air, moves at the rate of eleven miles a minute. 

In any case, however, it seems probable that Nova 
Persei and its nebula are much nearer than the average 
of the stars. 

THE HEAVENS. 

The familiar winter constellations may be dismissed 
briefly. At 9 P. M., on December 15, Vega is just set- 
ting in the northwest, below Cygnus. Pegasus is low 
in the west, Andromeda above him, and Perseus in the 
zenith. Pisces, Cetus, and Eridanus fill the southern 
sky. 

Gemini and Orion are well up in the east and south- 
east, with Auriga and Taurus above. The two dog- 
stars, Procyon and Sirius, lie below them. Cassiopeia 
is above the pole, Ursa Minor and Draco below, and 
Ursa Major on the right of the last. 

THE PLANETS. 

Mercury is morning star throughout the month, but 
can only be seen during its first few days, as he is 
afterward too near the sun. 

Venus is evening star in Capricornus. On the 4th 
she reaches her greatest elongation, being 47 deg. east 
of the sun. She approaches the earth and increases in 
brightness all through the month, and, as she is also 
moving northward, she becomes much more conspic- 
uous, being visible for more than three hours after 
sunset. At the beginning of the month she appears 
telescopically as an exact half-moon, but by the end 
she has become a pronounced crescent. 

Mars is evening star in Sagittarius, too near the sun 
to be well seen. 

Jupiter and Saturn are also evening stars in Sagit- 
tarius, close together, but gradually drawing apart. 
By the end of the month they are too near the sun to 
be conspicuous. 



Uranus is in conjunction with the sun on the 9th, 
and is quite invisible. 

Neptune is in Gemini. He comes to opposition on the 
22d, but can only be well seen with a large telescope. 

THE MOON. 

Last quarter occurs on the afternoon of the 2d, new 
moon on the evening of the 10th, first quarter on the 
afternoon of the 18th, full moon on the morning of 
the 25th, and last quarter again on the morning of 
January 1. 

The moon is nearest us on the 23d, and farthest 
away on the 8th. She is in conjunction with Mercury 
on the afternoon of the 9th, Uranus on that of the 10th, 
Mars, Jupiter and Saturn on the night of the 12th, 
Venus on the morning of the 15th, and Neptune on the 
night ot the 25th. 

At 7 o'clock on the morning of the 22d, the sun en- 
ters the sign of Capricornus, and, according to the 
almanacs, winter begins. 

Princeton, N. J., November 19, 1901. 



SCIENCE NOTES. 
The Jesup expedition (sent out by the American 
Museum of Natural History, New York city, to ex- 
plore the unknown portions of Northeastern Siberia) 
has finished its work. The leaders, Norman C. Buxton, 
an American, and Aigenson (Jackelson?) have ar- 
rived at Moscow, after having traveled 5,000 versts 
(about 3,300 miles) in Kamchatka and other semi- 
polar districts. They have brought with them 100 
boxes of collections for the American Museum of 
Natural History. Duplicates will be given to the 
St. Petersburg Academy of Sciences. The explorers 
have thoroughly investigated many tribes during the 
past fourteen months. 

The scientific expert of the Indian Tea Association 
has issued a report on tea-seed oil and cake. Invests 
gations show that tea-seed oil is clear, light, and yel- 
low, but always has a more or less acrid taste. It 
cannot safely be used as an edible oil, owing to the 
presence of saponin, which is a constituent of the 
seed. For the same reason the tea-seed oil-cake is 
decidedly dangerous as a food for catle. As a manure 
it is far behind the other oil-seed cakes of commerce. 
The oil could be used as a lamp oil, and the cake 
might be useful as an insecticide. It was attempted, 
in 1885, to put tea-seed, as such, on the London mar- 
ket, under the name "tanne," but the seeds found no 
buyer, and the price asked sank quickly to a level far 
below the cost of importation. 

The Century Magazine for October contains a short 
article on "How to Cross the Atlantic in a Balloon," 
by Prof. Samuel A. King, with an introduction by Prof. 
Cleveland Abbe. Prof. King deprecates the attempt to 
solve a problem of this character by means of flying 
machines or mechanically-propelled balloons, and 
thinks that the secret of success lies in mastering the 
problem of maintaining the ordinary spherical balloon 
at any required height by the aid of the drag rope or 
■similar appliances. The author also points out the 
necessity of overcoming the propensity of the balloon 
to rise and fall with varying temperature, and sug- 
gests the use of a hood as a protection from solar 
radiation. With proper precautions, Prof. King con- 
siders a Transatlantic balloon voyage now quite within 
the range of feasibility. 

Two remarkable caves have been discovered in 
France by Messrs. Capitan and Breuil, in which the 
walls are covered with drawn and painted figures of 
the paleolithic epoch. These are mostly figures of 
animals, and some of them have been drawn with 
striking correctness. In the first cave, at Combarelles 
(Dordogne), the figures are drawn with a deeply 
engraved line and are vigorous in execution. They 
include the mammoth, reindeer and other animals ex- 
tinct in France. In the second cave, at Font-de- 
Gaume, not far from the former, black lines are used, 
and sometimes the whole animal is painted black, 
forming a silhouette. Red ocher is also used in the 
figures, which are sometimes four feet long. Many of 
the figures are covered with a stalagmite deposit which 
often reaches an inch in thickness. 

An ingenious labor-saving machine, which will com- 
pletely revolutionize the finger-ring manufacturing in- 
dustry of England, has been devised by Mr. C. P. 
Denkin, a Birmingham jeweler. This machine effects 
in one almost instantaneous operation the work of sev- 
eral men. A signet ring fresh from the mold is placed 
in one tool of the Denkin invention, and within the 
space of a few seconds the inside is fixed, polished 
and lapped. The treatment of the face of the signet is 
equally simple and rapid. By means of an ingenious 
device it is clamped, and trained to a revolving surface 
of special design. In a short space of time the face is 
finished to perfection, whereas at present the ring has 
to pass through the hands of four skilled workmen. 
The process is so simple that it can be worked by a boy 
or girl, which means a considerable economy in the 
cost of production. 
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USEFUL SPIDERS. 

BT 8. FRANK AAKON. 

We should all try to understand the economy Of 
nature. The time will surely come when we shall 
learn to regard all common forms of matter In their 
true character, when we shall realize that everything 
has its place In the great scheme, and when this un- 
derstanding will fully influence our attitude toward 
creatures great or small, to us ill-favored or beauti- 
ful, beneficial or injurious. There is now much ig- 
norance, often indifferent to truth, still oftener in- 
fluenced by mere sentiment, concerning those crea- 
tures that have, often unaccountably, become to us 
loathsome and disgusting. 

Spiders for example, as with snakes and lizards, 
as well as many insects are objects of almost universal 
antipathy. They are popularly believed to be harmful, 
poisonous, worse than useless, fit only to be shunned, 
feared, or trodden on. Pew, even of the most sen- 
sible people, take any interest in spiders except to in- 
quire as to their venomous qualities. 

It must be admitted, of course, that their appear- 
ance is not in their favor. Few animated objects are 
more repulsive to the sight than the so-called taran- 
tula of the tropics, a huge member of the spider fam- 
ily, and when to its ugliness is added its supposed 
poisonous character, it becomes a proper object of 
aversion. The great hairy-legged spiders of temper- 
ate climes are almost equally unsightly, and the 
popular notion endows them with venomous power, 
whether they deserve it or not. Even their handi- 
work, their delicate and truly wonderful webs of 
gossamer, are unnoticed except to be trodden down on 
the lawn, or brushed from the walls by the broom. 
But it can be readily proved that spiders are rarely, 
if ever, poisonous or even harmful, that certain spe- 
cies are really useful and beneficial, and that they 
all play an important part in the great scheme of 
nature. Their chief service to man lies in their de- 
struction of noxious insects. "To be sure," says the 
reader, "spiders kill flies, and flies are a nuisance." 
True, and flies are not only a nuisance; they are car- 
riers of disease, spreaders of pollution. Spiders also 
kill mosquitoes, moths and other flying and crawling 
pests that stray into their webs. 
The grassy-bank spider, Aga- 
lena nwvia, whose dew-spangled 
web is often seen on the lawn in 
the early summer morning, preys 
upon many kinds of noxious in- 
sects. A larger species of Aga- 
lena, common in woods and 
about stone piles and fences, 
makes larger and stronger webs, 
in which bigger insects, such as 
locusts, grasshoppers, and June- 
bugs, are often trapped. The 
webs of all the Agalenas lead 
down into dark and secret tun- 
nels where the spider retreats 

when danger threatens. Even the sudden visit of a 
wasp or a bumble-bee will sometimes drive the owner 
of the web iato this hiding place. 

The jumping spiders (Attus) are also active fly- 
catchers and destroyers of noxious insects. They 
build no web except a very small receptacle in which 
to hide their eggs and to protect their young when 
hatched. They are the tigers of the insect world, 
springing upon their prey with true feline energy. 
The orb-weavers, Epeira, are equally useful to man, 
and their webs reach the highest development of me- 
chanical skill. 

It is worthy of note that insects injurious to man 
form the chief prey of the orb-weaving and 
grassy-bank spiders, as well as of the jump- 
ing species. It is true that beneficial insects, 
such as ichneumon flies, dragon flies and 
predaceous beetles, may stray into their 
nests, but the noxious flies, the caterpillars, 
grasshoppers and leaf-eating beetles are 
their far more numerous victims. 

But the most useful of all our spiders are 
those which prey upon the caterpillars that 
infest our shade and fruit trees and destroy 
their foliage. Attached to the branches of 
trees, particularly to the cherry, apple, maple, 
elm, ash and linden, may often be seen large, 
unsightly webs or nests, sometimes covering 
a good-sized branch. These nests are con- 
structed by the larvae of several kinds of 
web-worms, and each nest is the home of a 
colony of the worms, hiding there by day, 
and crawling forth at night to devour the 
surrounding leaves. A single web often con- 
tains hundreds of these worms, and were it not for a 
few spiders that also inhabit the nest and suck the 
life-blood of the caterpillars, the latter would undoubt- 
edly increase in such numbers as to strip our fruit and 
shade trees almost bare of foliage. The wets which 
protect the caterpillars from birds also enable the spi- 
ders to feed in safety upon their prey. No web- 
worm's nest is free from its spider parasites. 
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The willow web-worm, a closely allied species, found 
not only on willows but also on our common silver 
poplars, folding the leaves together in a smaller web, 
also has its spider parasites. But these intruders 
are by no means all of the same species. Some webs 
contain Attus spiders only; others harbor a spider 
with longer legs resembling the Epeira; and still 
others are infested by a spider of greater size. I have 
even seen all these various kinds living in the same 
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COMMON BLACK JUMPING SPIDER.— THE SAME 
POPLAR LEAF WEB OF WILLOW WEBWOBM. 
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nest and devouring the unfortunate caterpillars at 
their leisure. This would seem an exception to the 
rule that "two of a trade can never agree." 

The actual number of individual spiders in any one 
nest is never large, seldom more than four or five. 
It is remarkable that so few spiders can destroy so 
many caterpillars. They begin when the latter are 
very small, sucking their juices rapidly one after 
another and always leaving their bodies to dry up. It 
is probable that when a spider attacks a full-grown 
caterpillar, it absorbs only a part of the vital fluid — 
enough, however, to cause death. In many cases, the 
few spiders in such a nest manage to destroy every 
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British Empire from 15,000,000 to 55,000,000, and the 
United States from rather over 5,000,000 to nearly 
80,000,000. Altogether the growth is, in round num- 
bers, from 170,000,000 to 510,000,000, or the space 
which, at the beginning of the century, was occupied 
by one person must now accommodate threerwThe 
white race, then, as a whole, need not trouble itself 
about either a yellow or a black peril; while in regard 
to its several members, as Prance now seems to be 
stationary, we ' have to concern ourselves, as far as 
numerical growth is concerned, only with Germany, 
Russia and the United States. 

Anxiety is often felt in this country about our food 
svrppries, and it is true that of late years we have im- 
ported them more and more largely; but this is also 
true to a greater or less degree of other European 
countries, and especially Germany. Such a country 
might, then, be in a serious plight in case of war, for 
it cannot be assumed that overland importation would 
be always possible, so it might suffer much as we 
should from a blockade of our coasts. The president 
also calls attention to one point which is often over- 
looked in predicting the evil results of the present 
growth in population. New markets, no doubt, thus 
become necessary, but these; it must be remembered, 
are by no means the only outlet for new energies. To 
a great extent the additional people provide for them- 
selves. They procure for themselves the major part 
of the requisite comforts and luxuries of life. The 
main exchanges of any country, as a rule, are, and 
must be, at home, and the foreign trade, however im- 
portant, will always remain within limits and bear 
some proportion to the total exchanges of the country. 
But during the latter part of the century, while the 
increase of population has been universal, it has been 
in a decreasing ratio — even in the United States it has 
declined from something like 35 per cent in the earlier 
part to only 21 per cent in the last decade. It has also 
diminished in England, though the figures have been 
in all cases smaller. Such increase, it must be remem- 
bered, depends not only on the birth rate, but also on 
diminution of the death rate. That is brought out by 
the present almost stationary condition of Prance; the 
birth rate, no doubt, is rather low, 219 per 10,000, but 
its death rate is 211. This means 
a very slow growth indeed, but 
if the latter were reduced to the 
English rate, 183 per 10,000, very 
substantial increase would speed- 
ily result. All these considera- 
tions show what important ideas 
were suggested by the most com- 
mon statistics, and thus indicate 
the need of a better statistical 
and economic education for our 
public men. 

•-♦-• 



A COMMON WEBWORM SPIDER. 



A WEBWORM SPIDER KILLING A WEBWORM. 



New Process for making 
Steel. 



worm in the colony, leaving not one survivor. 

May we not then realize that spiders can justly be 
classed among our most useful and beneficial forms 
of life? Too much can not be said in favor of pro- 
tecting from destruction our insect-eating birds. But 
may not our humbler friends, the spiders, also enjoy 
our favor? Yet they can well protect themselves, 
and we can best promote our own interests by simply 
and fairly letting them alone. 

■»<«»«■ 

The Population of the World. 

Certain considerations arising from the great in- 
crease of population in Europe and North America 




WEBWORM WEBS OF HYPHANTRIA 
CUNEA. 



WEB OF FULL-GROWN CATER- 
PILLARS IN WILD BLACK 
CHERRY AND OF YOUNG 
CATERPILLARS IN ELM. 



-\tluring the last century formed the subject of Sir 
Robert Giffen's address to the Section of Economics 
and Statistics of the British Association for the Ad- 
vancement of Science, says The London Standard. 
That increase has been enormous./vFrance has grown 
from 25,000,000 to 40,000,000, Germany from 20,000,000 
to 55,000,000, Russia (partly from annexation) from 
40,000,000 to 135,000,000, the English population of the\^- require them. 



Trials have recently been com- 
pleted at the Royal Technical High School, Berlin, of 
a new mode of steel manufacture, declared by experts 
as likely to have a revolutionary effect on the world's 
metal industry and progress. It is the invention of 
a Mecklenburg manufacturer named Giebeler, and 
consists in imparting to all grades of iron a strength 
and hardness surpassing nearly double that of the 
best known Harvey, Krupp or Boehler steel, while 
cheapening production 50 per cent. Projectiles hurled 
at armor plate, treated by the Giebeler process and 
7% millimeters thick, made an impression of only 1 
millimeter, while Kruppized armor, 4 millimeters 
thicker, was completely punctured. Resistance experi- 
ments showed even more astonishing re- 
sults. Attempts made by powerful machines 
proved the steel to possess a strength of 
165 kilogrammes per square millimeter, 
when the testing apparatus collapsed. 

Among the peculiar features of the process 
is the increasing strength accruing as the 
steel grows cold. It is claimed that the 
process permits the metal to be worked 
cold or hot. Blades of the new steel cut 
other steel or iron into splinters as ordinary 
steel cuts into wood. 

The representatives of Herr Giebeler will 
go to America with the intention of sub- 
mitting the process to the great mills there. 

»«»»«. 

At a rubber factory on the Continent a 
constant flow of fresh air is maintained in 
the spreading-room with the aid of an ex- 
hauster fixed near the floor. The vulcan- 
izfng-room is especially constructed for the 
purpose and has the vulcanizers on a lattice support 
raised three or four feet from the ground. Below the 
platform, and right down to the floor, the brickwork 
of the structure is provided on all sides with numerous 
airholes. The laborers are only slightly inconvenienced 
by the carbon bisulphide vapors. Formerly they were 
obliged to work with respirators, but they do not now 
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THE CAFE TO CAIBO TELEGRAPH. 

BY ENGLISH CORRESPONDENT OP SCIENTIFIC AMERICAN. 

The work of constructing the great telegraph line 
across Africa from Cape Town to Cairo is proceeding 
rapidly. The surveying party itself is now engaged in 
mapping out the last section of the route- so far as the 
African Transcontinental Telegraph, as it is called, is 
concerned, namely, from Ujiji on the eastern shore of 
Lake Tanganyika to Mombasa on the eastern shore of 
the Albert Nyanza, the inland terminus of the Uganda 
Railway. It will be remembered that the idea of thus 
connecting the northern and southern extremities of 
this vast continent, and also providing a new trunk 
overland telegraph route to England, emanated from 
the Rt. Hon. Cecil Rhodes, and it is mainly through 
his energy and enterprise that the scheme is being 
realized. Certainly the construction of such a line, 
which when complete will measure approximately 5,600 
miles in length, is a momentous achievement, espe- 
cially when it is remembered that the greater part 
of the line extends through practically unknown 
country. 

The two end sections of the line have been in oper- 
ation for several years past, namely, from Cape Town 
through Cape Colony to Umtali in Matabeleland in 
the south; and from Cairo downward toward Khar- 
toum in the north. The African Transcontinental 
Telegraph starts from Umtali, forming a junction with 
the Cape Colony Telegraph at that point. The portion 
of the line already constructed north of the Zambesi 
is divided into the following sections: 

Chiromo to Chikwawa 67 miles poles. 

Chikwawa to Blantyre 26 " 10 " 

Blantyre to Zombra 47 " 10 " 

Zombra to Fort Johnstone 77 " 10 " 

Fort Johnstone to Dolmira Bay 95 " 5 " 

Dolmira Bay to Kolakola 50 " " 

Kolakola to Bandawe 78 " " 

Bandawe to Florence Bay 94 " 17 " 

Florence Bay to Karonga 59 " 17 ■■ 

Karonga to Fife 93 " 15 " 

Fife to Abercorn 104 " " 

Prom Abercorn the line will strike in a northwest- 
erly direction to the southern extremity of Lake 
Tanganyika to Bismarckburg, the frontier station of 
German East Africa. It will then continue along the 
eastern coast of Lake Tanganyika to Ujiji and thence 
stretch northeastward to Mombasa. 

The survey party comprises the chief surveyor, Mr. 
Otto Beringer, two white assistants, and a sufficient 
army of blacks to carry their apparatus and neces- 
sities. The arduous nature of the task of this dimin- 
utive expedition can scarcely be comprehended. Their 
route extends through one of the most obscure, unac- 
cessible, and pestilential parts of the dark continent. 
Fortunately the company possesses an indefatigable and 
thoroughly experienced African explorer in Mr. Ber- 
inger. He has devoted many years of his life to 
tramping through this country, and has thus become 
thoroughly acclimatized and acquainted with its nat- 
ural conditions. This little band has often been com- 
pletely isolated from civilization, in 
one or two instances being as much 
as 200 miles ahead of the construc- 
tional party. Natives have to be 
requisitioned by the surveyors for 
the conveyance of their baggage 
and also to assist them in their 
work. In the latter task Mr. Berin- 
ger has found them to be of excep- 
tional use. They have grasped the 
nature and the peculiarities of the 
work very quickly, and have proved 
valuable assistants. This has been 
an inestimable boon, since had the 
natives not been available it would 
have necessitated the employment 
of more Englishmen, followed by 
a correspondingly increased death- 
rate. The natives are immune to 
the majority of those maladies, in- 
cidental to the tropics, which in- 
variably prove fatal to Europeans. 

The surveying has been carried 
out with commendable celerity, 
considering the difficult nature of 
the country traversed. 

The material for the line is being 
wholly manufactured in England, 
and shipped to South Africa. Ow- 
ing to a species of ant indigenous 
to the country, poles have had to 
be built of steel. Those for general purposes weigh 
about 160 pounds and measure 60 feet in height. In 
places, however, where the nature of the country 
necessitates an abnormally long span, longer and 
heavier poles are utilized. They are built in sections 
to facilitate transport. The material is shipped to the 
coast, transported to shallow-draught vessels, which 
proceed as far inland by means of the rivers as possi 
ble, and are then carried overland by oxen or natives. 
The question of transporting the material up coun- 
try has proved one of the greatest and most expensive 



difficulties in connection with the scheme. The coun- 
try is so rugged or swampy on the whole that the 
inauguration of an oxen transport is almost impossi- 
ble, so the natives have to be employed for the work. 
Quite a large army of several thousand blacks are 
requisitioned for this part of the work alone. Each 
man carries a load not exceeding 60 pounds. 

In connection with the two lakes — Nyassa and 
Tanganyika — special vessels have been built for serv- 
ice upon them. Upon the latter lake there is now quite 
a small fleet of steamboats owned by the African Lakes 
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obtain local labor, and work can only be carried on 
for short periods. 

From Bandawe to Florence Bay the route passes over 
extremely mountainous country. The sides of the hills 
are particularly steep, in many instances dropping 
sheer into the lake, with correspondingly wide ravines. 
To bridge some of the latter successfully, long spans 
have had to be made, in one or two instances amount- 
ing to as much as 750 feet. 

The best constructed section of the line is that from 
Kolakola to Karonga. Although very mountainous 
and difficult to build, the telegraph between these sta- 
tions can be worked with less battery power than on 
any other section, and with the exception of one or 
two spans which are strained a little too tightly, 
the line is well built. 

During the year 1899 the contractors erected 325 
miles of wire, of which 202 miles was the trunk line. 
The cost of the year's working amounted approxi- 
mately to $99,925, exclusive of the purchase of the 
material in England and cost of transporting it up 
country. At Mombasa, the trunk line will join the 
Egyptian trunk line, which is being rapidly pushed 
southward from Khartoum to the Bahr-el-Ghaze, and 
the southern Egyptian frontier. It is anticipated by the 
provision of this new overland route to England that 
the cost of transmitting messages will be reduced to 
about 25 cents per word, as compared with $1.06, which 
is the present rate of the sea cable companies. The 
line will be much cheaper to maintain, and messages 
will be dispatched with greater celerity. 



ERECTING THE FIRST POLE IN GERMAN EAST AFRICA 
ON THE RHODESIAN FRONTIER, SEPTEMBER, 1900. 

Corporation and the African Flotilla and Transport 
Company. These vessels were built in England and 
Germany, and being of the shallow-draught type, 
were built in sections, taken to pieces, shipped to the 
African coast, conveyed across country to the shores 
of the lakes, and the parts there reassembled. 

Several distribution depots and repair stations have 
been established at various points along the route to 
serve certain areas with the necessary materials. 
Karonga, at the northern end of Lake Nyassa, consti- 
tutes the depot station for the Tanganyika section, and 
here several thousand tons of material and stores are 
awaiting dispatch up country. 

The construction expedition comprises 10 whites 
and 1,000 native laborers. The latter are engaged for 
two months at a time, and work from 5 A. M. to 6 
P. M. As a rule the local currency is calico. 

After the route has been surveyed, a broad track 
about 15 feet in width is cleared. The poles are 
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erected down the center of this path, so that the wire 
has a perfectly uninterrupted passage. 

The most difficult section of the line from the con- 
structional point of view was that between Fort John- 
stone in the south end of Lake Nyassa, Bandawe, Flor- 
ence Bay, and Karonga. From Fort Johnstone to Ban- 
dawe is a succession of thick undergrowth, marsh, and 
dense forests. During the rainy season, the major 
portion of this part of the country is immersed to a 
depth of seven or eight feet. The district is deadly pes- 
tilential, even to the natives, so that it is difficult to 



Swiss Hydraulic Plant. 

The Sublin hydraulic plant, which has been recently 
installed in Switzerland, is used to furnish light and 
power for several towns and also supplies current for 
the new Bex-Gryon-Villars electric railway. The 
motive power is supplied by the Avancon, an Alpine 
torrent whose flow is relatively constant throughout 
the year, as it is fed by numerous springs. It is 
already utilized by other hydraulic plants. Above the 
present site is a 600 horse power plant at La Peuffaire, 
which furnishes current for lighting several towns, 
and below are several other installations, including 
that of the Salines de Bevieux, which also takes 600 
horse power. Between these is a difference of level of 
570 feet, which is utilized by the new Sublin plant, and 
it obtains an average flow of 200 gallons per second. 
A masonry dam 24 feet long, 10 feet high, and 8 thick 
has been laid across the stream, and from here the 
water is brought by an underground canal 4,500 feet 
long to the main reservoir, constructed in armed 
cement, which is 25 feet in diameter and 10 feet deep, 
and serves as the starting point for the conduit which 
supplies the turbines. In this way a constant pressure 
is secured, regardless of the variations in the main 
stream. The turbine conduit is formed of tubes of 
sheet steel in sections 18 to 22 feet long and 3 feet 
internal diameter. It is laid along the ground to a 
distance of 1,350 feet. Branching 
from it is an overflow conduit which 
is underground and built in armed 
cement, of circular section, 20 
inches in diameter. In the gener- 
ating station on the bank of the 
stream are six Escher-Wyss tur- 
bines of 400 horse power and 600 
revolutions; they have governors 
to regulate within 5 per cent, and 
give 75 to 80 per cent efficiency. 
The turbines drive six dynamos, 
including four Westinghouse three- 
phase alternators, used for the light 
and power system, and two direct 
current Thury dynamos for the 
electric railway. The machines are 
directly connected to the turbines. 
The new electric railway passes 
through Bex, Gryon and Villars, 
and is divided into three sections, 
according to the grade. The mid- 
dle section has a steep grade and 
requires the rack-and-pinion sys- 
tem. The end sections use the or- 
dinary rails. The road starts from 
the Jura-Simplon station, near Bex, 
and the first section ends at Salines 
de Bevieux, a distance of 11,000 
feet. Here the- rack-and-pinion be- 
gins, and mounts for 16,900 feet 
from Bevieux (altitude, 1,470 feet) to Gryon (altitude, 
3,840 feet). The end section in ordinary rail continues 
for 14,500 feet to the hotels of Villars, 410 feet above 
Gryon. The trolley system is used, at 600 volts. At 
present the road uses four cars of the tramway type, 
two larger cars for the express service, and two loco- 
motives for the rack-and-pinion section, besides the 
baggage cars. The electric locomotives have their 
equipment furnished by the Geneva Electric Company. 
The cost of the railway, including the rolling stock, 
amounts to $280,000. 
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IMPORTANT COMPETITIVE TEST OF HIGH-EXPLOSIVE 
SHELL AT SANDY HOOK. 

In all the history of proving ground trials there 
has probably never occurred one of such vital im- 
portance and sensational results as that recently 
concluded at Sandy Hook Proving Grounds, when two 
large-caliber, breech-loading, • rifles each flred three 
shells, containing high explosive, at two face-hardened 
armor plates, with a view to determining the best 
method of attacking such plate with projectiles loaded 
with high explosive. 

The two plates were identical. They measured 16 
feet long by 7% feet high by 11% inches in thickness. 
They were manufactured under the Krupp patents, 
and represented the very highest class of armor 
plate produced in the world to-day, the body of the 
plate being extremely tough and the face of such hard- 
ness that a fragment of it- will cut glass. The plates 
were set up against a framework of steel plating 
which was an exact reproduction of a section of the 
side of the battleship "Iowa." Immediately behind 
the plate was 6 inches of oak backing, then a %-inch 
steel plate, which was in turn supported by four 
vertical plate frames of the same thickness and depth 
of those which back up the belt of armor at the water- 
line of the "Iowa." Behind these frames was another 
plate, answering to the interior skin of the ship. 
Back of this inner plate were four vertical 14 by 14- 
inch oak posts set up on four 14 by 14 longitudinals 
and strongly braced by diagonal struts of the same 
dimensions. A backing of sand was filled in to the 
rear to the full height of the target, completely bury- 
ing the oak struts and sloping rearwardly for 40 or 50 
feet. 

It should be explained that, although the target as 
thus constructed was intended to represent the side 
of a battleship, and did so, as far as the depth and 
construction of the steel framework is concerned, the 
actual ability of the backing to resist displacement 
bodily to the rear, or in a vertical or horizontal direc- 
tion, was nothing like as great as that of a plate 
when in place on a ship and receiving reinforcement 
from the adjoining framing and armor plating of the 
vessel. While the trial target afforded a reliable 
test of the penetrative power of the projectile for dis- 
ruptive effect upon the plate itself, and upon the plate- 
steel backing behind it, it did not present a fair test 
of the resistance of the side of a battleship to what 
is known as the "racking" effect, or the tendency of 
the energy of the shell to crush the plate bodily into 
the side of the ship. This is a point which must be 
carefully borne in mind in estimating the value of the 
late trials. 

Two distinct and, in some respects, diametrically 
opposite systems of using high explosives against a 
warship were tested. One of these was a torpedo shell 
designed by a civilian, Mr. Gathmann; the other sys- 
tem was represented by two high-explosive shells, one 
the invention of Hudson Maxim and the other invented 
by Capt. B. W. Dunn, of the United States army. 
The Gathmann system is based upon the theory that 
if a heavy charge of guncotton can be detonated 
against or near the outside of a battleship the de- 
tonation will have sufficient force to crush in the 
sides or deck of the ship, as the case might be. For 
some years army and navy experts have asserted 
that the mere detonation of a high explosive at the 
face of a plate produces no serious effect upon the 
plate itself. Mr. Gathmann and his associates, how- 
ever, have secured various appropriations from Con- 
gress for the carrying out of full-sized tests with 
projectiles loaded with guncotton. The latest of these 
appropriations was for the construction of an 18-inch 
gun capable of throwing an 1,300-pound projectile, 
carrying 500 pounds of wet guncotton. The weapon 
was constructed at the Bethlehem Steel Works, and at 
the recent trials was given every opportunity to dem- 
onstrate the theories of its inventor. 

The special type of gun constructed for the discharge 
of the Gathmann shell — which, by the way, in its 
present form is a very different affair from the or- 
iginal shell with which he commenced his experi- 
ments — is a huge piece, 44 feet in length, 59.6 tons 
in weight and having the unprecedented caliber of 18 
inches. For a modern rifle, the muzzle velocity is low, 
being only 2,100 feet per second, it being constructed 
on the assumption that the penetration of the plate is 
not aimed at, but merely the delivery of a large amount 
of guncotton at its face, at a fairly high velocity. The 
chamber pressure in the gun is, therefore, low, being 
but 20,000 pounds to the square inch, as against 
35,000 pounds as allowed in our latest navy guns. 
Hence, for the great caliber of the weapon it is certainly 
extremely feeble. A shell commensurate with the 
bore, if the -gun were constructed on the principles 
adopted by our army and navy, should weigh nearly 
3,500 pounds and present an energy of about 100,000 
foot-tons at the muzzle. Or, if it were used with the 
latest velocities of 3,000 feet per second and over, the 
striking energy would be something like 200,000 foot- 
tons. In spite of its low velocity, however, the striking 
energy of the Gathmann shell in the last of the three 



rounds fired during these experiments rose to 52,000 
foot-tons, which is 6,000 foot-tons greater than the 
calculated muzzle-energy of the new high-power navy 
gun, and is only exceeded by the 17-inch Armstrong 
breech-loading gun of 104 tons weight carried by 
some of the Italian battleships, and by the 110%-ton 
16%-inch guns mounted on the British battleships 
"Benbow" and "Sans Pareil," which have a muzzle- 
energy respectively of 55,000 and 54,000 foot-tons. 

We draw special attention to the fact of the great 
striking energy of the Gathmann shell, because of its 
important bearing on the results as shown upon the 
target. 

The first shot struck the target in the center of the 
plate with a velocity of 1,660 feet per second. A 
partial detonation took place; but the shell failed to 
make any impression upon the plate, other than that 
which would be expected from the striking energy of 
a shell of its weight. The point penetrated to a depth 
of about 1% inches, and the surface of the plate simply 
showed the customary splash resulting from the bursting 
of a shell upon the surface of armor plate. The second 
shot struck the target with a velocity of 1,660 feet 
and detonated more fully, but also failed to destroy the 
integrity of the plate, which was neither penetrated nor 
cracked. This shot, however, was fired toward the right- 
hand edge of the plate, and there being no contiguous 
backing, as there would be in the case of the same plate 
forming part of a waterline belt of a battleship, the 
plate was forced bodily into the backing, the rearward 
displacement being 35 inches at the right and 12 inches 
at the left. The third shot, with a velocity of 2100 foot- 
seconds, struck toward the left-hand edge of the plate, 
and evidently there was complete detonation. The 
striking energy of the shell (52,000 foot-tons) coupled 
with the enormous force of the detonating guncotton, 
forced the whole structure (plate, backing, timber 




SIDE VIEW SHOWING CRUSHING EFFECT OF GATHMANN 
SHELL ON PLATE STEEL BACKING. 

struts and the backing of sand, weighing in all some 
700 tons) 8 feet to the rear and 8 feet to the left, so 
that the right-hand edge of the plate was now exactly 
opposite the center of the railroad track, the movement 
being shown in the two views on our front page. The 
transverse bending stress, due to the application of this 
force at one end of the plate, broke it in two, as shown 
in the photograph. That this transverse stress broke 
the plate is proved by the fact that the fracture took 
place, not at the point of impact of the third shot, but 
toward the opposite end of the plate. As in the case 
of the other three shots, the detonation of the 500 
pounds of wet guncotton left practically but little evi- 
dence upon the plate itself at the point of impact. 

After a long series of trials the ordnance of- 
ficers at Sandy Hook have adopted two most remark- 
able high explosives, one maximite, and the other 
known officially as dunnite or high-explosive "D," 
which the Board was enabled to test by firing 
in the armor-piercing shot and shell which were 
used against the other 11%-inch Krupp plate. It 
is no exaggeration to say that the phenomenal suc- 
cess attending the 12-inch projectiles is one of the 
most sensational and epoch-marking events in the 
history of modern ordnance. For years artillerists the 
world over have been endeavoring to find a high ex- 
plosive which would be sufficiently insensitive to bear 
the shock of being carried through armor plate, and 
also to find a delay-action fuse which would detonate 
this explosive the instant the shell had passed through 
the armor plate and was well within the ship or forti- 
fication, as the case might be. The melenite of the 
French and the lyddite of the English, of which we 
have heard so much in recent years, are high explos- 
ives which have been fired successfully in shells, but 
have failed to show the necessary insensitiveness to 
enable them to be carried through armor. In the 
trials of lyddite against the old armored battleship 
"Belleisle," the 6-inch shells fired by the "Majes- 
tic" splashed harmlessly upon the soft armor plate 



which that vessel carried, althoi'gh when they passed 
through the unprotected ship's plating they burst with 
enormously destructive effect. For many years past, 
and particularly during the past eighteen months, the 
Ordnance Department of the army has been giving 
particular attention to the question of a high-explosive 
shell-filler, and in the months immediately preceding 
this test the experiments led up, by a process of 
gradual exclusion, to the choice of maximite and ex- 
plosive "D" as the only two high explosives fully an- 
swering the requirements. That they answer these 
requirements was shown, even beyond the most san- 
guine expectations, in the competitive tests against the 
Gathmann gun. 

On the first round a 1000-pound armor-piercing shot, 
filled with about 20 pounds of explosive "D," struck 
the plate in the center and exploded as it passed 
through. The bursting of the filler tore a conical- 
shaped hole through the latter half of the plate, and 
the fragments of plate and shell swept through the steel 
backing, cutting the oak struts in two and blowing a 
large cavity out of the sand backing. The second pro- 
jectile was an armor-piercing shell loaded with 25 
pounds of maximite. It struck the target toward the 
right-hand edge, penetrated and burst in passing 
through, and further demolished the backing. It com- 
pletely wrecked the plate, cracking it entirely through, 
both vertically and horizontally, and blowing away an 
additional portion of the sand heap behind. The first 
two shots were fired with a velocity of 1,800 feet per 
second. For ^he third round it was resolved to take 
an ordinary armor-piercing shell, with relatively large 
cavity and thin walls, designed for a maximum pene- 
tration through 7 inches of ordinary nickel-steel, 
load it with about 65 pounds of explosive "D," and fire 
it against the 11%-inch Kruppized plate. Under or- 
dinary circumstances, that is to say, if filled with a 
charge of ordinary explosive, the shell would be ab- 
solutely helpless against such a plate. This shell 
struck the target toward its left-hand side with a 
velocity of 2000 foot-seconds, and, exploding in 
the plate, tore out a section which was three feet 
across in its largest diameter and swept it with 
its own fragments and the fragments of the backing 
entirely through the great sand heap behind, finally 
landing the broken section of the plate, which weighed 
over a ton and a half, some 200 feet to the rear of 
the target. After a personal inspection of this target, 
or rather what was left of it, we felt satisfied that in 
a duel, at point-blank range, a vessel armed with these 
high-explosive armor-piercing shells, would have her 
opponent completely at her mercy. Any one of these 
shells bursting within a barbette would kill every man 
within it, and if it burst within a central rapid-fire 
battery, it would unquestionably paralyze the gun 
detachments, if it did not disable every gun within the 

battery. 

■><»>♦ 

Compressed Air and Its Application. 

Under the above title, Mr. Gardner D. Hiscox, M.B., 
has produced one of the most satisfactory technical 
books we have seen. Compressed air is gaining in 
popularity every day, yet the paucity of the literature 
on the subject is most remarkable. The author has 
spent much of his life as a specialist in compressed 
air and can, therefore, fully claim to be an expert, and 
the present volume substantiates this claim. The sub- 
ject is dealt with in a comprehensive manner, no phase 
of it being omitted. He gathers from proceedings of 
societies and periodical literature the ta,bles, some 
forty in number, which facilitate to a great degree 
the labor of the engineer or the foreman. This fund 
of information is of the utmost value, and on these 
tables rests, to a considerable extent, the application 
of compressed air for doing mechanical work. Mr. 
Hiscox opens his book with a historical summary. He 
then treats of the physical properties of air, air pres- 
sures below atmospheric pressures (dealing with drying 
and evaporating in vacuo, etc.), the flow of air under 
pressure, the power of the wind and thermodynamics. 
This brings us to the actual problem of compression, 
which is well handled by clear and concise chapters, 
dealing with all types of compressors and reheaters. 
The compressed air motor, pneumatic tools and hoists 
are then taken up, followed by chapters on compressed 
air in railway service, including the air-brakes; the use 
of compressed air by divers; the sand blast; the use 
of air for dusting and cleaning, in metallurgy, the 
air-lock system in caisson sinking and the pneumatic 
system of tube transmission, pneumatic guns, air and 
water lifts, refrigeration; the hygiene of compressed 
air and liquid air. The book is concluded by a di- 
gested list of all patents issued between 1875 and 
July 1, 1901. There are 822 pages and 545 illustra- 
tions in this handsomely printed volume. 



The French and British telegraphic administra- 
tions have just established direct telegraphic com- 
munication between Paris and Liverpool. The new 
service was recently opened, and is sure to greatly 
facilitate correspondence between the two centers. 
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New Underground Electric Kailroada for London. 

BY OUR LONDON CORRESPONDENT. 

The congested traffic of the streets of London has 
become so acute, and the provision of more rapid, tran- 
sit from one point of the metropolis to another so 
imperative, that the matter has received the earnest 
attention of both Parliament and the London County 
Council, the latter of which is responsible for the well- 
being of the city. The success of the Central London 
and South London subterranean tube railways, which 
were purely tentative efforts to supply more expedi- 
tious traveling throughout the metropolis, has become 
so well established that similar means of communica- 
tion are being projected in all directions. At the pres- 
ent moment there are over. $250,000,000 at stake in 
connection with various enterprises of this descrip- 
tion. Indeed, the schemes were so numerous that the 
government appointed a special Joint Committee of 
the two Houses of Parliament to investigate the re- 
spective plans. This committee has now issued its re- 
port upon the ten projects that it has considered; 
the best routes they should follow, and the main prin- 
ciples upon which they should be worked. The new 
tubes thus sanctioned cover 50 miles, and in view of 
the immense amount of money that is involved in their 
construction, it is essential that they should be closely 
studied from a public point of view, so that they may 
serve the interests of the community at large to the 
fullest extent, and also to avoid mistakes which 
would be irreparable in the future. The peculiar 
conditions of London traffic and the many difficulties 
that have either to be surmounted or circumvented, 
render this an abstruse problem to solve. 

The committee, although mainly approving of the 
proposed lines in general, has stipulated several rec- 
ommendations, which will have .to be embodied. It 
has prevented the intrusion of one route upon another, 
although at the same time preventing any line from 
profiting by its practical monopoly at the expense of 
the public. 

Probably the most important of these railways is 
that which will run parallel with the 
Central London Railway. It will start 
from Kensington, and extend to Piccadil- 
ly Circus, thence along the Strand and 
Fleet Street to the City. This line will 
tap the busiest thoroughfares and great- 
est commercial centers in the metropolis, 
and it should prove of inestimable benefit 
to the streets under which it will pass. 
The committee approves of the proposed 
Charing Cross-Hampstead line which Mr 
Yerkes is controlling, with a branch to 
Highgate, and another from Euston to 
Gospel Oak, provided there are no con- 
fluent junctions; also the Islington- 
Buston tube, connecting the former with 
the Islington branch of the City and 
South London Electric Railway, and the 
West and South London line, which will 
join Paddington to Victoria and thence 
run to Kensington, crossing the Thames at Vauxhall. 

In the case of the King's Road tube it suggests that 
it be extended from Bel Brook Common to Putney 
Bridge. This line will run from the former station 
to Victoria, via King's Road, Chelsea. Interchange 
stations with the present trunk railways at Victoria 
are advocated. The North-East London tube, as pro- 
posed, begins at Cannon Street, and runs via Grace- 
church and Bishopsgate Streets out to Tottenham, a 
thickly populated and at present badly served suburb, 
with a branch at Stoke Newington to Walthamstow. 
The City and North-Bast Suburban Railway has a 
proposed route from Bishopsgate Street to Waltham 
Abbey. This line would run through four miles of 
tube and ten miles of open country. At the city end 
of this tube the committee advises that it should run 
through Leadenhall Street and thus tap populous 
Whitechapel. If the Waltham Abbey Line be carried 
out, there will be no need for the North-Bast London 
branch to Walthamstow. The North-East London 
main line to Tottenham should be extended to where 
the London County Council are erecting workmen's 
dwellings. 

The Charing Cross, Hammersmith, and District tube 
would run as proposed from Hammersmith through 
Kensington to Hyde Park Corner, whence it would 
cross the Green Park to Charing Cross. Here it is 
proposed to connect with the Piccadilly-City tube, run- 
ning from Piccadilly Circus to Cannon Street, where 
it joins the North-East London system. 

The great Eastern Trunk Railroad to the Eastern 
Counties, which also serves several of the most thickly 
populated eastern suburbs, also proposes to construct 
a tube from its city terminus at Liverpool to Ilford, as 
an effective means of relieving its trunk lines of the 
greater part of its present congested local traffic. This 
railroad carries over 1,000,000 passengers between the 
city and these particular suburbs every night and 
morning, so that the paramount importance of the 
scheme will be adequately realized. 

Electric traction is to be used on all these tubes, and 



thfc most economical system it* ui itse aiopiei. The coin 
panies themselves will probably take care to observe 
this fact upon their own initiative, since the question 
of fares is controlled by legislation, which in this re- 
spect is favorable to the community. Once a railroad 
in England has established its maximum fare, it can- 
not raise it, even if it proves unprofitable, without the 
consent of the government; and if the latter considers 
that the existing tariff of any particular railroad is 
too high, then steps are immediately taken to compel 
that railroad to reduce its rates. The railways should be 
run for the benefit of the community is the axiom of 
Parliament. The Joint Committee, in dealing with 
the fares, recommends that this should be dealt with 
by the Board of Trade, which department supervises 
this question, but at the same time it advises that the 
Board of Trade should every five years report on the 
reasonableness of the fares and on the relations of the 
companies toward one another. Care is also to be ob- 
served that the companies are not over-capitalized. 
The lines must be constructed beneath the streets, 
since, the latter being public property, no heavy com- 
pensation will have to be paid, which would otherwise 
be the case if the privileges of burrowing beneath pri- 
vate property were sought. It also recommends that 
they should be either partially, or entirely, municipal- 
ized, as by this means the construction of railways in 
thickly populated or the development of unopened dis- 
tricts will be encouraged. 

Tubes may be worked at the termini on the shuttle 
system (i. e., by trains shunting from the down line 
onto the up line) or by means of terminal loops, 
which would avoid shunting. Confluent junctions 
(i. e., trains running from one set of lines onto an- 
other at points) are to be avoided inside tubes. 

The development of underground railroads has 
hitherto been severely handicapped by legislation. But 
the government has now awakened to the fact that 
this method of transit offers the only practical solu- 
tion to the relief of the congested character of the 
streets. It is therefore suggested by the Joint Com- 



vsonnart'ion witn its traffic, ana it remains to oe seen 
whether the most beneficial advantages will be taken 
in connection with its fulfillment. 




BOARD ON CONSTRUCTION MAJORITY DESIGN TOR NEW 15,560- 

BATTLESHIPS. 

Main Baitery : Four 12-inch, twenty 7-inch. Secondary Battery : Twenty 3-inch. 

mittee that a special supervising body should be con- 
stituted to control the construction of the present 
schemes, their working, and the regulation of pro 
jected tubes that will arise from time to time. By this 
means, the indiscriminate construction of tubes in all 
directions, and inconvenient overlapping, will be 
avoided. Such a public supervisory board would also 
insure that the convenience of the community was ful- 
filled to the fullest extent. It is contended that every 
new line should be part of a well-considered system, 
the essential point of which must be to make travel 
easy from one point of Greater London to any other. 

If the task is threshed out now . it will be easy 
enough; if it is neglected, vested interests and the 
competition of lines covering the same districts will 
make it very difficult in the future. The matter is 
important enough to justify the appointment of a spe- 
cial Board of Control for underground lines, with rep- 
resentation of Central London and of the various lo- 
calities interested. 

The majority of these tubes will be laid at a depth 
of 60 feet below the streets. The London County 
Council favors, in certain cases, the construction of 
shallow tunnels similar to the rapid transit tunnel of 
New York. This will serve a dual purpose. Elevators 
from the street level to the buried tubes will he obvi- 
ated, since if a tunnel were laid immediately below 
the surface of the thoroughfare, steps only would be 
necessary. Another important factor in connection 
with' shallow tunnels is that all telephone and tele- 
graph wires, water pipes, sewers, cables, etc., would be 
laid in adjacent tunnels, so that to repair or to over- 
haul them it would be unnecessary to break the sur- 
face of the ground, which procedure severely inter- 
rupts pedestrian and vehicular traffic. There is no 
doubt that this principle of intercommunication, so 
far as the actual city itself is concerned, will be 
adopted, as several of the members of the London 
County Council have visited this city, studied the 
rapid transit tunnel scheme and reported favorably 
thereon. London is undergoing a radical revolution in 



OUR LATEST DESIGN FOR BATTLESHIPS. 

On the adjoining page is an illustration of the most 
powerful battleship ever designed in the history of 
naval warfare. The term powerful is used in its broad- 
est sense as applying both to offensive and defensive 
qualities, and those other subsidiary but scarcely less 
valuable elements of speed, radius of action and 
habitability. There is probably no branch of engineer- 
ing construction in which there is less of what we 
might call exclusive national individuality than in 
the matter of warship design; and just as in the yacht 
races held last summer off Sandy Hook it was seen 
that the two national types had approximated so 
closely that it required an expert to distinguish the 
British from the American yacht, and the speed was 
so close that in two out of three races sailed, the event 
was won by seconds only, so in warship design, the 
various nations keep in such close touch with each 
others' developments that the modern warship, no mat- 
ter what flag it flies, approximates closely to a common 
type. 

The Naval Board on Construction, by whom the 
new battleship herewith illustrated was designed, is 
composed of five Chiefs of Bureaus, the Bureaus being 
those of Construction, Ordnance, Engineering, Sup- 
plies and Intelligence. It is evident ,that of these 
five gentlemen the first three, being what might be 
called the technical members of the Board, would be 
naturally considered the most qualified to speak on 
the question of warship construction, since the Con- 
struction Department is responsible for the hulls, the 
Steam Engineering Department for the motive power, 
and the Ordnance Bureau for the guns, and this is said 
without any reflection upon the other two members 
of the Board, whose long experience on sea duty is, 
of course, of unquestionable value. As bearing upon 
what we have just said, it is significant that the three 
members of the Board representing the 
technical bureaus are strongly unani- 
mous in recommending that our new 
battleships be constructed upon the plans 
herewith presented, the Chiefs of the 
Bureaus of Supplies and Intelligence 
voting in favor of a ship which differs 
mainly from the one shown by carrying 
its guns in double-decked turrets, and 
retaining the 8-inch guns as part of the 
armament. 

The type adopted by the Board abol- 
ishes the 8-inch gun, abolishes the double- 
decked turrets, abolishes the 6-inch gun 
and reduces the number of types of 
weapons to three — the 12-inch, the 7-inch 
and the 3-inch; the first-named being 
carried in turrets and the 7-inch and 3- 
inch in broadside armored casemates. 
The proposed ships are to be 450 feet in 
length, 76 feet in beam and on a mean draft of 24 
feet 6 inches are to have a displacement of 15,560 tons, 
while at extreme draft they will displace 16,900 tons. 
Engines of 20,000 horse power are to be provided, 
consisting (if the Chief of the Bureau of Steam En- 
gineering has his way) of three sets of triple-expansion 
engines driving three' propellers. The armament will 
be made up of four 12-inch, twenty 7-inch, and twenty 
3-inch guns. The 12-inch rifles will be carried in two 
turrets, one forward and one aft, protected by 10 
inches of Krupp armor. On the gun deck there will 
be sixteen of the new type 7-inch rapid-fire guns, pro- 
tected by a continuous wall of 7-inch armor, this 7-inch 
armor extending down to the top of the main armor 
belt, which latter reaches continuously from stem to 
stern at the water line. On the main deck within at 
the four corners of the superstructure will be four 
other 7-inch guns, each of which will be contained in 
a closed casemate protected by 7 inches of armor in 
front and 2% inches of armor at the rear. Of the 
sixteen. 7-inch guns on the gun deck, the two forward 
and two after pairs will be each emplaced within a 
casemate protected with 7-inch armor, while the other 
twelve guns on this deck will be carried within a cen- 
tral citadel similarly protected, which will be divided 
transversely by two walls of 2iA-inch armor extending 
across the gun deck between each pair of guns. These 
transverse walls will serve to limit the destructive 
effect of a shell which might penetrate and burst with- 
in the casemate. 

In addition to this numerous and extremely power- 
ful battery there will be twenty of the very effective 
50-caliber 3-inch guns, a type which has recently been 
perfected by the Bureau of Ordnance. Of these, six 
will be carried on the main deck, two forward in the 
bow and four astern, each gun being protected by 2 
inches of Krupp steel. On the main deck there will 
be fourteen more of these weapons, six of them being 
carried in broadside between the 7-inch guns and the 
other eight being carried at the ends of the super- 
structure and having a range of fire from abeam to 
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MAJOBITY DESIGN FOB NEW BATTLESHIPS. 

Displacement, 15,560 tons. Speed, 19 knots. Maximum Coal Supply, 2,000 tons. Armor : Belt, 10-inch ; Barbettes and Turrets, 10-inca ; Casemates, 7-inch. Armament: Four 40-caliber, 12-inch ; twenty 50-caliber, 7-inch ; twenty 50- caliber 3-inch 
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dead-ahead and dead-astern. The concentration of 
fire ahead from this arrangement of battery will be 
two 12-inch, four 7-inch and six 3-inch, while astern 
it will be possible to concentrate two 12-inch, four 
7-inch and eight 3-inch guns. On each broadside there 
will be a concentration of four 12-inch, ten 7-inch and 
ten 3-inch guns. 

The design marks a return to the "Alabama" and 
"Maine" type, than which we are inclined to think 
none better was ever thought out for our own or any 
other navy. It has the advantage of simplicity, of 
reduction of the number of different types of guns 
and of an excellent distribution of their emplacements. 
Having the 12-inch gun for the penetration of tur- 
rets, barbettes and belt armor, the 7-inch heavy enough 
to penetrate 6 and 7-inch casemate armor, which is 
something more than the 6-inch gun is capable of 
doing, and the 3-inch gun, which with its high velocity 
and great speed of fire will be used for smothering 
the gun ports and unprotected gun positions of the 
enemy with a storm of shells, and riddling smoke- 
stacks, superstructures and unprotected shell plating, 
the attacking power of the vessel will be both enor- 
mously powerful and well distributed. With the 
exception of the 12-inch guns, each piece has its own 
separate traversing and elevating gear, and although 
the protection is not, perhaps, quite so absolute as 
that afforded by turrets, this is more than offset by 
the fact that the gun crew can see where they are and 
what they are doing, a 
most important considera- 
t i o n as affecting the 
morale of the men in bat- 
tle. There is, in a com- 
parison with 8-inch guns 
carried in turrets, the in- 
estimable advantage that 
each 7-inch gun, being 
separately mounted, is not 
disturbed by the discharge 
of adjoining pieces — this 
last defect being one of 
the chief objections to the 
mounting — as in the super- 
posed turret — of four guns 
upon a single turntable. 

The advocates of the 
minority design favor the 
double turret, we under- 
stand, more for the sake 
of the larger piece (8-inch) 
which it carries than for 
any particular regard for 
the turret itself. Might 
it not be possible to com- 
promise on the two plans 
by adopting the disposi- 
tion of guns shown in the 
majority report, and sub- 
stituting, say, sixteen 8- 
inch for the twenty 7-inch 
rifles? To secure the all- 
around protection afforded 
by the turret it would 
only be necessary to place 
transverse screens of 
armor between every gun 
on the gun deck and work 
continuous longitudinal 
screens from forward to 
after bulkhead, thus plac- 
ing each 8-inch gun in a 
separate, completely boxed- 

in, casemate. In any case, whether the 7-inch or the 
8-inch battery be used, it seems to us that in view 
of recent developments in high-explosive shells it 
would be wise to isolate entirely each gun by the addi- 
tion of the transverse and longitudinal armor screens 
above suggested. We understand that the Board is 
likely to compromise on some such plan. 

This fine battleship was not reserved for our special 
number on the "Development of the U. S. Navy 
Since the Spanish War," Dec. 14, 1901, for the rea- 
son that the issue will contain only the ships that 
have been either commissioned, commenced or author- 
ized since the war. Although Congress has authorized 
the drawing up of the plans for these battleships, no 
money has yet been voted for their construction, and 
hence they must necessarily be shut out of any tabula- 
tion of our navy that is drawn up on the basis we have 
chosen. Rather than omit mention of these fine ships 
altogether we present the above description. 



world's record, and was closely followed by Poxhall 
P. Keene, A. C. Bostwick and A. L. Riker. The 
course was a specially prepared dirt strip of the old 
Coney Island Boulevard, having a slight down grade. 
The contestants went over the course singly, their 
times being taken at the start and at .the finish by 
members of the Second Signal Corps, U. S. A. Over a 
mile was allowed to the chauffeurs to get under way, 
and about a quarter of a mile to slow up after passing 
the finish line. The race was a contest by some of the 
best chauffeurs in the world for the one-mile record. 

At his first attempt Fournier, in his 40 horse power 
Mors racer, sped over the mile in the remarkable 
time of 52 seconds. Not content with this perform- 
ance, he returned to the start for another trial, and 
succeeded in reducing the record made but a few 
minutes before by one-fifth of a second. Poxhall P. 
Keene, in a Mors carriage exactly similar to that of 
Pournier, covered the mile in 54 seconds. American- 
built vehicles were not much behindhand. A. C. 
Bostwick, in a 40 horse power Winton gasoline car- 
riage, made the mile in 56 2-5 seconds at the first trial, 
and in 1 minute 3-5 seconds at the second trial. 

Good as the road undoubtedly was, it was not 
altogether free from slight, almost unnoticeable de- 
pressions and projections. At a speed of twenty miles 
or even thirty miles an hour an automobile will ride 
over a slight elevation with no appreciable effect. But at 
the enormous velocity of nearly seventy miles an hour 




the same time it is but just to the other vehicles to 
state that while they were all capable of long-distance 
touring, the electric machine was capable of main- 
taining its maximum effort apparently for only a single 
dash over the mile course. It was towed to the course, 
towed back to the starting point after its trial, and 
charged its batteries immediately before its trial run 
from an adjoining electric car. By a special rheo- 
stat with which he has fitted his racing machine, 
Mr. Riker is enabled to divert part of the current 
from the field coils to the armature, after speeding up, 
so that the rotary speed of the armature-shaft is con- 
siderably increased. Since the racing machines of 
Pournier and Keene have already been illustrated in 
these columns, we have pictured only the carriage 
used by Mr. Riker. 

The arrangements for timing the contestants seem to 
have been somewhat unusual. The timers at the finish 
were informed by the click of a telegraph instrument 
that a machine had started. An instant later an "0. K." 
signal was given to confirm the start. The timers 
consequently started their watches with the first click 
and caught the machines as they whirled past the 
finish line. If no "0. K." signal were given the 
watches were turned back for the next signal. As 
a result of this arrangement some machines ran over 
the course without being timed, no additional signal 
having been given. Poxhall P. Keene was one of those 
who suffered. His first trial was credited with a speed 

of 1 minute and 21 2-5 sec- 
onds, which was clearly 
an error. S. T. Davis, who 
made the mile in 1 minute 
and 15 seconds in a steam, 
carriage and thus broke 
the previous steam car- 
riage record of 1 minute 
and 39 seconds, was also 
mistimed in one of his at- 
tempts. 

These are the most re- 
markable contests ever run 
on a public highway. They 
have shown that only a 
specially built locomotive 
engine running on steel 
rails can beat a modern 
racing automobile. 



NEW AUTOMOBILE SPEED RECORDS 
Twenty-five thousand persons lined Ocean Parkway, 
Brooklyn, for a distance of two and a half miles on 
Saturday, Nov. 16th, and saw the most sensational 
automobile one mile speed tests ever made on either 
side of the Atlantic. A mile a minute on the highway is 
no longer an automobile dream; for no less than three 
of the contestants finished within that time'. Pournier, 
the winner of the Paris-Berlin race, twice broke the 



RIKER ELECTRIC RACING AUTOMOBILE WHICH MADE THE PHENOMENAL RECORD OF ONE MILE IN 

63 SECONDS ON SATURDAY, NOVEMBER 16TH. 

the carriages could not yield to the slight, scarcely- 
perceptible hollows, and at times every wheel would 
be clear of the road. And yet, despite this peculiar 
effect,, they kept their course with remarkable pre- 
cision and with no evident oscillation. 

The vehicles driven by Fournier and Keene were 
both 40 horse power French gasoline carriages made 
by Mors. That a gasoline carriage would make the 
best record was inevitable. But no one foresaw that 
an electric car would also lower the previous world's 
record of 1 minute 6 2-5 seconds made by Winton. 
The carriage in question was designed and driven by 
Mr. A. L. Riker, and was a distinctly American type of 
machine. It was a racing machine pure and simple, 
an electromobile reduced to its lowest terms, a wheeled 
frame and a battery, with seats for two men arranged 
in tandem. Current is derived from 60 cells of the 
lead-zinc type, giving a maximum voltage of 130 and 
a discharge of 100 amperes. The battery weighs 900 
pounds, and the entire carriage 1,850 pounds. With 
a start of only one-quarter of a mile, Mr. Riker cov- 
ered the mile in 1 minute and 3 seconds, the armatures 
of his motors making about 3,300 revolutions per min- 
ute. The exact power of the vehicle has not been 
determined; but Mr. Riker informs us that the horse 
power is between 15 and 20. When it is considered 
that the French carriages of Fournier and Keene were 
equipped with motors rated at 40 horse power, Mr. 
Riker's performance is all the more remarkable. At 



It is authoritatively 
stated that a concession 
has been granted by the 
government of Mexico to 
an American syndicate, to 
build a railroad from Mon- 
terey to Matamoros, which 
is situated in the State of 
Tamaulipas, near the 
mouth of the Rio Grande. 
The concession carries a 
governmental subvention 
of $8,000 a kilometer 
(0.62137 mile), and there 
is a strong probability that 
the State of Tamaulipas 
will add $2,000 a kilometer 
to this amount. The rich 
resources of northern Ta- 
maulipas have remained 
undeveloped up to the pres- 
ent, on account of inade- 
quate transportation facili- 
ties. Almost »-7thing 
suited to a subtropical climate will grow i: nis sec- 
tion, especially corn, cotton, fruits, vegetables, 
sugar cane, etc., and it has recently been demonstrated 
that rice can be successfully cultivated near the Rio 
Grande. The extent of land lying along the rivers 
and through which the proposed railroad Will pass, 
which is susceptible of successful irrigation, is un- 
limited. Mexico, and especially the State of Tamaul- 
ipas, offers inducements to prospective investors and 
capitalists, and the policy of both the national and 
State governments is to judiciously protect whatever 
industries may be established. 

. m 1 m 1 » ______ 

The Current Supplement. 
The current Supplement, No. 1352, has a number of 
articles of more than usual interest. The front page 
and two succeeding pages are given up to "Wire 
Grass — A New Industry," in which all the steps in 
the process of wire grass cutting and utilization are 
outlined. This is a comparatively new material and 
is proving of great value. The fourth installment of 
the important series of "Enameling" is published in 
this issue. "A Comparison of the Merchant Fleets 
of the World" shows graphically the relative size of 
the merchant marine of the twelve leading nations. 
"Comparison of Recent Battleship Designs" occupies 
considerable space. "The Geographical Conquests of 
the Nineteenth Century," by Gilbert H. Grosvenor, is 
accompanied by maps of various continents. 
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ODD CONTRIVANCES. 

Bail Supporter. — A kettle bail that will never 
stand in the position in which it is placed, is one of 
the petty annoyances to 
which every housewife is 
subjected. A Western in- 
ventor, Mr. Silas Baker, of 
Pawpaw, 111., intends to do 
away with this old annoy- 
ance by means of a simple 
little device which is in- 
tended to hold the bail 
in such a position that it 
cannot rest against the 
kettle. To the ears of the 
kettle a semicircular piece 
of metal is secured, having 
a hole near its center and 
a flange on its circular 
edge. A series of notches 
in the edge of the flange 
engage and hold the wire bail. Lugs are employed to 
attach the semicircular piece of metal to the ears of 
the kettle. 

Electric Heater. — A Boston inventor has conceived 
the idea of using a fan motor so that hot air can be 
supplied. He makes the blades of his fan of 
carbon, which has both the required mechanical 
strength for moving the air and also the electrical 
qualities necessary to form a heating resistance. The 
current is passed directly to the blades, dispensing 
with the complicated intermediate devices which have 
been heretofore employed. The invention avoids the 
use of blades supporting the usual resistance wires on 
insulating pins, skeleton frames supporting wire 




ADJUSTABLE BAIL 
SUPPORTER. 




ELECTRICAL FAN AND CARBON HXATER. 

gauze which forms a heating resistance and other 
forms, comp ising a resistance and a blade-supporting 
the resistance. In this device the blade which fans the 
air is itself the electrical heating resistance, and that 
seems to be a novel feature. 

Dipper-handle. — A convenient form of handle for 
dippers, cans and other vessels, which can be as readily 
attached as it can be removed, is illustrated in the 
annexed engraving. The handle is made of a single 
piece of wire, so bent as to provide a support for 
the bottom, and to embrace the vessel. Our illustra- 




REMOVABLE DIFFER HANDLE. 

tion so clearly shows the peculiar construction of the 
handle that an extended description is not necessary. 
Siphon Inkwell. — In order to prevent the exposure 
and consequent evaporation of ink, inkwells have been 
devised consisting of a large ink reservoir from which 
ink is supplied to' a small dip-well. The ink is usually 
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forced from the reservoir into the dip-well through a 
supply opening. As a result the ink is exposed, 
evaporates, and leaves a, fixed deposit which not only 
renders the well unfit for use, but frequently clogs 
the supply opening and prevents the replenishing of 
the dip-well. The improved inkwell pictured is free 
from this defect. A siphon has its long leg extended 
into the reservoir and its short leg in communication 
with the bottom of the well. A port pierces the wall 
of the well above its bottom and communicates with 
the siphon at a point between its ends. A valve 
controls the port in 
order to complete 
the siphon and 
empty the well, or 
to break the siphon 
and establish com- 
munication with 
the well at an ele- 
vated point for the 
return fluid. By 
means of a rubber 
bulb air is forced 
into the reservoir 
above the ink, so 
that the ink, being 
subjected to pres- 
sure, will pass through the siphon and will escape 
into the well through the port. In order to retain 
the ink within the dip-well after releasing the bulb, 
an overflow port is provided piercing the short leg 
of the siphon and the wall of the dip-well at a dis- 
tance to permit the retention of a proper amount of 
ink in the dip-well. 

Electrical Trap. — An inventor has conceived the 
idea of killing mice and rats by electricity, and has 
to that end devised an electrocuting-trap. The base 
of the trap is 
a conductor of 
electricity. Up- 
on this base a 
conducting plat- 
form is placed, 
separated from 
the base by an 
insulating ma- 
terial. An 
arched bait- 
holder is elec- 
trically connect- 
ed with the 
base. Wires 
leading from 
any convenient 
source of elec- 
tricity are con- 
nected with the base and the superposed platform in 
open circuit. When the rat leaps upon the platform 
•and snatches the bait, the circuit is closed and the 
entire current passes through its body. 

Ball-Bearing Wheel. — A ball-bearing wheel is a 
novelty for which Frederick P. Vaughan, of Perry, 
Oklahoma Terri- 
tory, recently se- 
cured a United 
States patent. The 
wheel consists es- 
sentially of an 
inner portion pro- 
vided with an 
inner bearing 
ring, and an outer 
bearing ring form- 
ing the tread of 
the wheel. The 
outer bearing ring 
is provided with 
sides interlocked 
with the inner 
portion of the 
wheel. The inner 
and outer bearing 
rings form a race- 
way for balls. The inventor states that the wheel 
reduces the friction to a minimum and is capable of 
sustaining heavy loads. Water is effectually excluded 
from the interior of the rim by reason of the peculiar 
construction of the interlocked inner and outer rings. 




ELECTRICAL MOUSE-TRAP. 




A BALL-BEARING WHEEL. 



Electric Burglars' Tools. 

Sometimes we must turn to European papers to 
find out what our enterprising, inventive burglars 
have been doing in the way of devising more efficient 
means of "cracking safes." It seems that some time 
ago a burglar was caught in New York upon whose 
person a small electric lamp of the cylindrical type 
was found. The New York sensational journals natur- 
ally dilated upon the use of the electric light instead 
of the time-honored dark lantern. The London Daily 
Mail seized this story with avidity, and enlarged upon 
it until it finally assumed the following shape: "The 
New York police to-day arrested two thieves who had 
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been committing extensive burglaries in wealthy 
suburban districts. One burglar carried an electric 
bludgeon operated by a storage battery and capable 
of shocking and stunning a person. He also had an 
electric saw and jimmy for opening safes. His com- 
panion carried an electric lamp instead of the old- 
fashioned oil-lantern. The two burglars were well- 
dressed and had good manners. They are said to be 
skillful mechanics. The police say that the electric 
bludgeon is one of the most dangerous weapons ever 
seen." 



Tesla's Recent Patents. 

Nikola Tesla has received several patents for a 
"Method of Intensifying and Utilizing Effects Trans- 
mitted Through Natural Media." In one of his sys- 
tems Tesla varies the potential point or region of 
the earth by imparting to it intermittent or alter- 
nating electrifications through one of the terminals 
of a suitable source of electrical disturbances which, 
to heighten the effect, has its other terminal connected 
with an insulated body, preferably of large surface 
and at an elevation. Electrifications communicated to 
the earth spread in all directions, reaching a circuit 
which generally has its. terminals arranged and con- 
nected similarly to those of the transmitting source, 
and which operates upon a highly sensitive receiver. 
Another of Tesla's methods is based upon the fact that 
the atmospheric air, which behaves as an excellent in- 
sulator to currents generated by ordinary apparatus, 
becomes a conductor under the influence of currents or 
impulses of enormously high electromotive force. By 
such means air strata, which are easily accessible, are 
rendered available for the production of many de- 
sired effects at distances. Although either method 
may be employed, it is obviously desirable that the 
disturbance should be as powerful as possible and 
should be transmitted with a minimum loss. The 
loss reduces greatly both the intensity and the number 
of the co-operative impulses, and since the initial in- 
tensity of each of these is necessarily limited, only 
an insignificant amount of energy is thus available 
for a single operation of the receiver. Furthermore, 
the energy obtained through the co-operation of the 
impulses is in the form of an extremely rapid vibra- 
tion and unsuitable for the operation of ordinary re- 
ceivers. To overcome these limitations of the two 
methods mentioned, Tesla reproduces arbitrarily 
varied or intermittent disturbances or effects; trans- 
mits these disturbances through the air to a distant 
receiving station; utilizes the energy derived from 
such disturbances at the receiving station to charge 
a condenser; and uses the accumulated potential so 
obtained to operate a receiving device. 

The apparatus which is employed at the receiving 
station consists in the combination of a storage de- 
vice included in a circuit; connection points at a dis- 
tance from the source of the disturbances and be- 
tween which a difference of potential is created by 
such disturbances; a receiving circuit connected with 
the storage device; a receiver included in the receiving 
circuit, and a mechanism for closing the receiving 
circuit at any desired moment, thereby causing 
the receiver to be operated by the energy with which 
the storage device has been charged. 

In another method the energy stored is not, as in 
the preceding instance, obtained from the energy of 
the disturbance effect transmitted from a distance, 
but from an independent source. The method in gen- 
eral consists in charging a storage device with en- 
ergy from an independent source, controlling the 
charge of the device by the action of the effects or 
disturbances transmitted through the natural media, 
and coincidently using the stored energy for operat- 
ing a receiver. A condenser is used as the storage 
means. 

The invisible radiations of the spectrum and of 
vacuum tubes are generally considered to be vi- 
brations of extremely small wave length. These 
radiations possess the property of charging and dis- 
charging conductors of electricity, the discharge being 
particularly noticeable when the conductor upon 
which the rays impinge is negatively electrified. It 
is usually held that these radiations ionize or render 
conducting the atmosphere through which they are 
propagated. Tesla's own experiments lead him, how- 
ever, to conclusions more in accord with the theory 
he has already advanced, in which he holds that 
sources of such radiant energy throw off with great 
velocity minute particles of matter which are strongly 
electrified, and therefore capable of charging an elec- 
trical conductor, or, even if not so, of discharging an 
electrified conductor either by carrying off bodily its 
charge or otherwise. Tesla has taken out a patent 
based upon a discovery which he has made, that when 
rays or radiations of this kind are permitted to fall 
upon an insulated conducting body connected with 
one of the terminals of a condenser, while the other 
terminal is made by independent means, to receive 
or carry away electricity, a current flows into the 
condenser so long as the insulated body is exposed to 
the rays. Under certain conditions an indefinite ao 
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cumulation of electrical energy takes pla^e. This en- 
ergy after a suitable time interval, during which the 
rays are allowed to act, may manifest itself in a pow- 
erful discharge, which can be utilized for the opera- 
tion or control of mechanical or electrical devices or 
rendered useful in many other ways. The radiant 
energy is directed upon an elevated conductor, con- 
nected with one of the armatures of the condenser, 
positively electrified by the invisible radiations. The 
electricity is carried off from the other armature by 
connecting it with the ground. The accumulated en- 
ergy is discharged through a suitable receiver. 



Recent Improvements In the Nernst Lamp, 

Several patents have recently been issued in the 
United States to Walther Nernst, Henry N. Potter, 
and Marshall W. Hanks, for processes and devices de- 
signed to overcome various defects which have been 
noticeable in the Nernst lamp. 

Mr. Potter intends to use several spirals of wire to 
effect the heating of a single glower, or a number of 
glowers. A single spiral suffices to heat small glowers 
with sufficient uniformity, but when glowers of large- 
current capacity are to be started up, the heat must 
be very evenly distributed to prevent cracking of the 
glower. Instead of increasing the diameter and length 
of wire of a small heater, which is rather costly, Mr. 
Potter finds it cheaper to multiply heaters in parallel. 
Several heaters equal in surface to a single large 
heater, he finds, will heat up more quickly, as they 
have but a fraction of the mass of the large one. 
Several heaters can be so distributed about a glower 
that their combined effects heat much more evenly 
than a single spiral practically can. 

The quality possessed by the glowers of acquiring 
an increased conductivity under the influence of heat 
has been counterbalanced by the employment of bal- 
last-conductors placed in series with the glowers. 
But in the practical manufacture of standardized bal- 
last and of glowers having uniform qualities under the 
conditions of practical use, it is sometimes found that 
an additional adjustment of the ballast is needed in 
order to secure perfect working. It is sometimes de- 
sirable to employ a ballast inclosed in an air-tight 
chamber, or so to construct the principal portion of 
the ballast that it is not readily adjustable. Mr. 
Nernst has devised a divided ballast, a portion of 
which is standardized as perfectly as possible, while 
the remainder is adjusted according to the peculiar 
conditions of each glower. By the employment of the 
divided ballast it is possible to compensate for any 
imperfection in the standardized ballast or in the 
glower, or both. 

Mr. Nernst has likewise invented four compositions 
for glowers. These compositions consist essentially 
of the oxide of zirconium mixed with earths of the 
yttrium or cerium groups. 

An effective and easily practised method for treat- 
ing Nernst lamp glowers whereby they may be 
adapted to circuits of a given voltage, is the subject 
of the patent granted to Mr. Hanks. The adaptability 




THE IMPROVED FORM OF INCANDESCENT LAMP FILA- 
MENT COMPARED WITH ONE OF THE "HAIRPIN" 
TYPE. 

of glowers to any given voltage is determined by 
length, cross section and composition; and it is gen- 
erally the practice to make the glowers for use with 
circuits of any given voltage as nearly as possible of 
the same composition, the same diameter, and the 
same length. Despite the utmost care exercised 
in manufacture, more or less variation from the con- 
dition desired is likely to ensue. After the glowers 
have been completed it is obviously not feasible to 
change the composition or to decrease either the diam- 
eter or the length. Mr. Hanks therefore proposes 
to provide glowers which actually require higher 
voltages than those for which they were originally 
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intended, with coatings of material, the composition of 
which is the same as that of the glower body itself. 
Assuming that the glowers to be treated are actually 
adapted for higher voltages than those for which they 
are desired, Mr. Hanks subjects them in a heated con- 
dition to a cloud of powdered material which is the 
same as that of the glower body itself. If the glower 
is treated while hot and is rotated during treatment, 
the powder will be deposited in a uniform layer. The 
treatment is continued until a voltmeter, connected 
across the circuit from which the energy for heat- 
ing the glower is derived, indicates that the desired 
increase in cross-section has been obtained. 
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THREE NEW ELECTRICAL DEVICES. 
The matter Of rating the efficiency of an electric 
lamp of the incandescent type is always difficult, for 
the reason that the glow is found to vary greatly when 




SPRING-ROLLER LAMP HANGER 

the readings are taken at different points. Because 
of the variable distribution of the light rays, this 
form of illumination could never be regarded as en- 
tirely faultless. What is known as the "hairpin" 
filament, the first form ever used, varied but slightly 
in its illumination on the horizontal plane; but it 
was sadly deficient in its vertical distribution, a very 
small percentage of its maximum candle power being 
thrown directly down through the tip. The next 
step forward was the single loop, which had the 
effect of increasing the amount of light directed 
through the tip end of the bulb; but the vertical dis- 
tribution was much more irregular than with the 
"hairpin" filament. Following these were the double 
filament, the anchored coil, and the double loop, but 
none of these reached the standard set. The latest 
addition to the assortment of bulbs on the market is 
one with a spiral filament, which is shown in the 
accompanying cut beside a "hairpin" filament. The 
spiral design is said to give the maximum candle 
power at every point on the vertical as well as the 
horizontal plane. 

It is often necessary to shift the position of a hang- 
ing electric lamp. One man likes his light high, while 
another wants it as near the work as it can be placed. 
In offices and industrial establishments where one 
desk or workbench is used by different persons, many 
curious ways of making the change are brought into 
requisition. 

A device by which this change is at all times readily 
accomplished is shown in the accompanying cut. The 
lamp is provided with about ten feet of flexible cord, 
and mounted on a spring roller which locks automat- 
ically at any desired point. By the aid of this ar- 
rangement, the lamp can be drawn up or down to 
any point, in much the same manner as a spring-cur- 
tain. 

An electric light when hung quite high is neces- 
sarily wasteful, for the reason that it is a matter of 
considerable inconvenience to turn off the current. 
Of course in such instances a wall switch button may 
be used, but this entails more or less elaborate wiring 
and more expensive attachments in the lamp-socket. 
The thumbscrew with which most of the lamp-sockets 
are fitted at present is the most simple and economical 
arrangement which can be devised, and answers all 



purposes where the lamp is within easy reach. It is, 
however, inadequate where it is found necessary or 
desirable to hang the lamp beyond the ordinary reach, 
because in order to turn it off after use, it is neces- 
sary to secure a chair or ladder. Rather than do this 
the light would be allowed to remain in operation, 
running up needless charges for current. With the 
chain pull just brought out, this matter is solved 
in a very simple manner. The socket is supplied with 
a make-and-break attachment of the sliding kind, 
operated by means of a chain of any desirable length. 
One pull of this chain extinguishes the light and the 
next turns it on. This apparatus is said to be quite 
as convenient as the wall switch and, as stated above, 
much more economical. 



A Substitute for Rubber. 

The young shoot of the Rocky Mountain grease- 
wood plant has a milky sap, and the old wood a resin- 
ous gum, which is soluble in carbon disulphid and in 
other known hydrocarbon solvents of rubber. Prom 
the young greasewood sap two inventors have discov- 
ered a method of making artificial India rub- 
ber. The plant is bruised between rollers, where- 
by the bark is loosened and the woody fiber of 
the larger stems crushed. The entire mass is then 
inclosed in a vessel, mechanically agitated, and 
exposed to the action of carbon bisulphid, carbon di- 
sulphid, naphtha, or other solvent of India rubber. 
After exposure for some hours to the action of the 
solvent, heat being applied if necessary, the liquid is 
strained off. The liquid solvent and contained gum 
are then placed in a closed vessel and the volatile 
solvent driven off by heat. The gummy mass that 
will not volatilize in the still or receiver is then 
washed in water, either warm or hot, and is then 
subjected to repeated rollings. The gum resulting is 
of a brown color, highly flexible and elastic, combus- 
tible, and seems to possess the characteristics of India 
rubber, except that it has rather a balsamic odor, 
differing from the odor of commercial rubber. The 
gum can be vulcanized by the addition of a quantity 
of sulphur in the same manner as the India rubber 
of commerce. 



A Novel Horn for Phonographs. 

A single horn is ordinarily used in phonographs to 
discharge the sounds, the small end of the horn being 
connected with the short tube of the reproducer 
either directly or by the interposition of a rubber 
tube connection. It has been proposed to use two 
horns communicating with opposite sides of the re- 
producer diaphragm, with the discharge ends ar- 
ranged side by side. The purpose of this construction 
is to improve the tone, quality and power. Further- 
more, it has been proposed for a similar purpose 
to employ a number of independent horns mounted 
upon a part to which a rotary movement is given. 
The horn in this case consists of a large bell or hood 
embracing a number of small horns communicating at 
their smaller ends with a transmitter having a mouth. 
A throat leads from the mouth to the diaphragm 
frame of the reproducer. It is claimed that music. 
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vocal or instrumental, is reproduced by this new 
horn with great clearness, and that the power of 
every sound is materially improved. 

« ' t i» ■ — 

A Sorely Needed Invention. 
In the manufacture of oilcloth no means have yet 
been devised for utilizing the waste trimmings. Since 
the printing machine for the oilcloth must be abso- 
lutely to gage, at least one inch to one and a half 
inches are lost on each side of a strip of material. 
These trimmings are particularly valuable because 
they contain a considerable amount of linseed oil; 
and a' method reasonably cheap and economical is 
wanted to extract this oil from the trimming;?. 
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A REMOVABLE FIREBOX AND ttBATl FOB COOKI1T* 
STOVES. 

A novel form of firebox for attachment to cooking 
stoves was recently patented by Andrew A. Witz, of 
Harvey, No. Dak., the construction of which is cer- 
tainly ingenious. 

The firebox is constructed of sheet metal in oval 
form and is formed with a top flange whereby it is 
adapted for insertion in a cooking stove. The end 
walls of the firebox are formed with grooves which 
are intended to act as guideways for vertically mov- 
able rack bars carrying a grate. A slidable portion 
rests flat upon the grate, both the grate and the slid- 
able portion being provided with slots or openings 
which, when brought into registry, permit the en- 
trance of air to spread combustion and to permit the 
discharge of ashes, cinders and the like. The racks of 
the grate are operated by segment gears keyed on a 
transverse rhaft with which a handle lever can be 
engaged. By means of the handle, the shaft can be ro- 
tated so that the segment gears °re caused to raise or 
lower the rack bars and consequently the grate. The 
shaft is locked and the grate held in any desired ad- 
justment by means of a ratchet segment and a slid- 
able dog. 

The slidable part superposed on the grate is pro- 
vided with a .depending arm engaged and operated 
by an elbow lever, the outer end of which is loosely 
connected with the lever of a short rock-shaft having 
its bearings in parallel plates forming an attachment 
of the firebox. By oscillating the rock-shaft through 
the medium of the lever handle, the elbow lever will 
be caused to reciprocate the sliding portions super- 
posed on the grate. In order to permit such a move- 
ment of the superposed part, the grate is necessarily 
provided with a slot in which the arm previously 
mentioned works. By reason of the adaptation of the 
depending arm to slide in a slot formed in the inner 
end of the elbow lever, provision is made for rock- 
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A REMOVABLE FIBEBOX AND GBATE FOR COOKING 
STOVES. 

Ing the grate whatever may be the elevation or verti- 
cal adjustment. In other words, the sliding engage- 
ment of the bar and lever arm is the same what- 
ever be the position of the grate. It is even practicable 
to shake the grate while it is being raised or lowered. 
This improved .firebox, with its grate adjustment, 
can be used in connection with the old forms of cook- 
ing stoves. The firebox is designed to contain any 
kind of fuel. It is apparent that the openings of 
the grate and its superposed portion amply provide 
for the admission of air, and that the draft may be 
perfectly regulated. By adjusting the superposed slid- 
ing part, it is possible to close the openings more or 
less. When there is a comparatively small quantity of 
fuel on the grate and the degree of heat corresponds, 
the grate can be raised to bring the fuel surface nearer 
to the bottom of the pots, kettles, or other cooking re- 
ceptacle placed in the stove holes. If there be a 
comparatively large amount of fuel on the grate, and 
the combustion and heat are greater than required 
for cooking purposes, the grate can be lowered in 
order to lessen the effect of the heat upon the cooking 
receptacles. 
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The Harvey Patents. — Following the action of the 
government in refusing to recognize the validity of 
the Harvey patents for face-hardening armor plates, 
comes the filing of a suit in the Court of Claims by 
the Carnegie Steel Company to recover from the 
United States all the royalties paid. The question at 
issue involves the point whether the Carnegie Com- 
pany was actually required to pay the royalties ex- 
acted by the patentees, and whether the contractor 
was bound by this requirement, thereby rendering 
the government liable to reimbursement, despite the 
subsequent declaration that the patent was void. It 
had been agreed that if the Carnegie Company was 
to pay royalties for the right to use the Harvey pro- 
cess, the United States would reimburse the company 
for the royalties, provided the sum thus paid did not 
exceed one-half of one cent per pound of armor 
delivered. On April 1, 1899, royalty was paid to the 
amount of $8,024.45 for 1,604,890 pounds of armor plate. 
The Carnegie Company demands reimbursement for 
that amount in accordance with the contract made 
with the United States government. The United States 
has failed to live up to its agreement. After the gov- 
ernment refused to reimburse the Carnegie Company, 
the contractor declined to pay any further royalties 
to the patentees, who have thus far been unable to 
recover from the Carnegie Company. Consequently 
the government takes the standpoint that if the Car- 
negie Company has not yet been obliged to pay any 
other royalties under these patents, it was not re- 
quired to pay those which it dia pay aii«i for which 
it now brings suit to recover. 



Simultaneous Expiration of Trademark and Pat- 
ent. — It is a well-known principle of law that 
a trademark right in a patented article expires with 
the pa'tent, provided that it was not vested in the 
owner before the application for the patent. Up to 
the present time the cases to which this principle has 
been applied have involved merely trademarks and 
patents in the same country. The question arises: If 
the patent on the article is granted in one country, 
and the trademark right exists in another country, 
does the trademark become public property when the 
patent expires? The question was recently decided by 
the Supreme Court of the United States in the matter 
of the Holzapfel's Compositions Company, Ltd., vs. the 
Rahtjen's American Composition Company. The evi- 
dence showed that some time between 1860 and 1865 
a German inventor, John Rahtjen, invented a paint 
which proved particularly serviceable as a covering 
for ships' bottoms. Rahtjen sent his paint to Eng- 
land and to the United States, marking it "Rahtjen's 
Patent Composition Paint." Not until 1873 was a pat- 
ent secured on the paint. That patent was obtained 
in England and expired at the end of seven years, be- 
cause the inventor had not fulfilled certain official 
requirements. Rahtjen subsequently assigned the right 
to make his paint to an English firm (the appellant in 
the present case) and to an American firm (the re- 
spondent). The respondent began this suit in equity 
to restrain the appellant from using the trade- 
mark which the respondent averred it had acquired in 
the name "Rahtjen's Composition." A Lnited States 
trademark was registered in 1885, subsequently to the 
expiration of the English patent, and subsequently to 
the time when the appellant company had commenced 
to manufacture the paint as "Rahtjen's Composition, 
Holzapfel's Manufacture," and had sent it . to the 
United States under that name. 

Prior to November, 1873, the article was not pat- 
ented anywhere. Therefore the Court held that a de- 
scription of it as a patented article had no basis in 
fact and was a false statement tending to deceive. A 
symbol or label claimed as a trademark so worded as 
to contain a distinct assertion which is false will not 
be recognized, nor can any right to its exclusive use 
be maintained. After 1873 the words "Rahtjen's Pat- 
ent Composition" must have referred to the English 
patent, since there was no other. As the right to use 
the word depended upon the British patent, the Court 
believed that the right so to designate the composition 
fell with the expiration of that patent, and became 
public property, as a description of the article. The 
Court found that the name given to the article was 
essentially descriptive, although the name of the inven- 
tor was an element, The inventor had called his 
product by a certain name. When the right to make 
It became public, how else could it be sold than by the 
name used to describe it? And when a person having 
the right to make it describes the composition by its 
name, and so distinctly said it was manufactured by 
him that no doubt could arise, how can it be held, the 
Court asked that there was any infringement of the 
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describe the article, the right to manufacture which 
was open to all? Necessarily the right to manufac- 
ture and the right to use the only word descriptive of 
the article both became public property simultane- 
ously. The exclusive right to use the only name which 
describes the composition could not be retained after 
the expiration of the patent; and no such right could 
be claimed by virtue of a valid trademark antedating 
the patent, for there was none. To strengthen its posi- 
tion the Court cites the case of the Singer Manufac- 
turing Company vs. June Manufacturing Company, in 
which, however, both the patent and the trademark 
were domestic. 



Dental Bridge Verdict. — Following hard upon the 
recent Brickell Feed-Water Heater decision, comes a 
United States Circuit Court verdict which may possibly 
render many American dentists liable to the Interna- 
tional Tooth Crown Company for royalties due on 
"bridge-work." It seems that Dr. James Low in 1881 
obtained a patent for the bridge-work system now 
followed by all dentists. He sold his invention to Dr. 
Sheffield for certain annual royalties and for an inter- 
est in the International Tooth Crown Company. Dr. 
Sheffield established a school for the purpose of in- 
structing dentists how bridge and crown-work should 
be done. By licensing his graduates, he brought down 
upon his head a hornet's nest of opposition. Dr. 
Sheffield began a series of suits which, after his death, 
were continued by his widow. For fourteen years 
litigation has continued. The sum involved is $10,000,- 
000, which is claimed from the 17,000 dentists practis- 
ing in the United States. The International Tooth 
Crown Company has been opposed in Court by the Den- 
tists' Protective Association, which has taken up the 
cause for American dentists. The verdict rendered in 
the United States Circuit Court involves merely $500, 
claimed from the Hanks Dental Association of this 
city for infringement of the Low patent. But if the 
decision stands, it is possible that every dentist in the 
United States who has done bridge-work after the 
Low method will become liable. It remains to be seen 
whether the Circuit Court of Appeals will uphold the 
verdict, if the Dentists' Protective Association, who 
defrayed the expenses of the Hanks Dental Associa- 
tion, sees fit to appeal. 



Copyright Infringement. — It is decreed in the Eng- 
lish Fine Arts Copyright Act of 1862 that "if any per- 
son, not being the proprietor for the time being of 
copyright in any painting . . . shall, without the 
consent of such proprietor, repeat, copy, colorably imi- 
tate, or otherwise multiply for sale, or knowing that 
such repetition, copy or other imitation has been un- 
lawfully made, shall sell . . . any copy . . . 
of the work . . such person for every such of- 

fense shall forfeit £10." In the recent case of Hildes- 
heimer vs. W. F. Faulkner, Ltd., which was an action 
brought to restrain infringement of the copyright by 
the defendants and to recover damages for the circu- 
lation of 1,012,600 copies of the plaintiff's pictures, it 
was decided by the trial court that the plaintiff was 
entitled to a penalty for each copy circulated, and that 
since this penalty must be some recognized actually 
existing sum in coin, the court felt itself constrained 
to fix the penalty at a farthing for each copy. The 
defendants appealed. It was stated that the cost of 
producing a million copies of the picture was only 
about £100. The questions to be decided on appeal 
were: (1) Whether the order for the printing of a 
million copies constituted a million offenses or only 
one offense. (2) Whether, if each copy constituted a 
separate offense, the penalty should be fixed at one 
farthing for each copy put in circulation, which would 
amount in the whole to £1,054 15s. 10d., or whether 
it should be fixed at some smaller fraction of a penny 
for each copy. Lord Justice Rigby held that the 
Court was not bound to fix a sum made up of separate 
sums which would have been recovered if there had 
been a separate action for each offense. Lord Justice 
Collins, although holding that the defendants were 
technically within the 'aw and that they had become 
liable in respect of a pillion copies, construed the 
statute to mean that a maximum and not a minimum 
penalty was inflicted. His lordship could see no rea- 
son why in such a case the penalty should be limited 
in reference to a coin. In the present case the execu- 
tion could only be for the aggregate sum. Lord Jus- 
tice Romer, holding with his colleagues, found that if 
the statute were to be construed too literally the Court 
might be bound to award a sum which would obviously 
be far in excess of that which ought to be given, and 
the judgment would be doing that which ths Act had 
carefully avoided doing, namely, fixing s. minimum 
penalty. His lordship could seo no reason why, when 
the action was brought for a number of offenses, a sura 
should notbe given which, when divided by the num- 
ber of offenses, would give for each a fraction of tb* 
lowest coin of the realm. 
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BECENTLY PATENTED INVENTIONS. 

Engineering Improvements. 

STEAM-GENERATOR. — Roger Damonte, 
deceased, Joseph A. R. Damonte, Administra- 
tor, 7007 Magazine Street, New Orleans, La. 
The steam-generator is of the type having one 
or more coils or convolutions, through which 
water circulates from a standpipe. The novel 
feature of the present improvement is the pro- 
vision of a rotary valve for controlling the 
escape of steam from the several pipe coils, 
whereby the latter can be conveniently cleaned 
whenever required. 



Special Implements and Devices. 

REIN - HOLDER. — Carl P. Uhlmann, 
Quincy, 111. The rein-holder is characterized 
by its simplicity of structure and by the ease 
with which it can be attached to a dashboard 
or any other convenient part of a buggy. The 
reins are imprisoned between two cylinders 
which are eccentrically pivoted on a plate, one 
end of which is bent over to form a guard. Dis- 
posed within the guard and connecting the 
cylinders is a spring, which expands and per- 
mits the reins to be easily inserted between 
the cylinders, and the elasticity of which holds 
the reins clamped with slight pressure. 

TURPENTINE HACK AND SHAVE.— John 
P. Council, Jr., Wananish, N. C. In removing 
the crude turpentine gum from pine trees, a 
peculiar tool called a "hack" is employed. The 
present invention provides a new form of hack 
which is adapted for adjustment of its cutting 
blade. The blade can be projected more or 
less from the handle and held at any desired 
inclination. 

FORCEPS. — David F. Bowersox, Aarons- 
burg, Pa. The forceps are designed especially 
for veterinary use in performing operations in 
the throat of an animal. The construction of 
the instrument is such that operations can be 
performed without in any way endangering the 
animal by laceration. 



Mechanical Devices. 

HEMMING AND HEMSTITCH ATTACH- 
MENT. — Joseph W. Simons, Portchester, N. 
Y. Heretofore it has been necessary to 
crease and baste the hem down in order to 
bring the hem to a line with the drawn 
threads and to have the ends even, when 
the operation of hemming is accomplished. 
The improved device dispenses with the 
operation of creasing and basting and pro- 
duces more perfect work. Any resistance 
or friction on the material is avoided. In 
circular articles (pillow-cases and skirts) 
the fold-gage is turned from within the fold 
or hem. The operator can start from any 
point on the garment and continue around to 
a point about the width of the hem from the 
starting point. 

CURTAIN-SHUTTER. — William F. Fol- 
mer, Manhattan, New York city. Mr. Folmer 
has invented an improved curtain-shutter 
which can be set for time or for instantaneous 
work, and which is arranged to give a ' con- 
tinuous or time-varying exposure of the plate, 
according to the intensity of the light. Thus 
for a land and sky subject the darker land 
foreground is subjected longer to the actinic ac- 
tion of the rays of light than the sky portion ; 
and the entire exposure is continuous and 
uniformly graduated to insure an even or 
gradual exposure of the plate. The char- 
acteristic feature of the shutter is an ex- 
posure opening arranged to be gradually in- 
creased in size while moving over the field 
of exposure. 

RAZOR-STROPPING MACHINE. — Albert 
L. SiLBEBSTEiN, Manhattan, New York city. 
The inventor has devised a razor-stropping 
machine which will readily accommodate 
handled-razors having blades of different sizes. 
The razor can be conveniently placed in posi- 
tion in the holder and securely held. The 
machine gives the blade the desired inclined 
position while drawing it over the strop In 
either direction, so as to present the entire 
cutting edge of the blade to the strop at each 
forward and backward movement. 

SPOKE-TENONING AND CUT-OFF MA- 
CHINE. — Defiance Machine Works, Defi- 
ance, Ohio. Mr. Charles Seymour has invented 
for the Defiance Machine Works a spoke-tenon- 
ing and cut-off machine which is designed for 
builders of heavy wagons. The machine is ar- 
ranged to cut off the tread ends of the spokes 
to equal length, to reduce a wheel to the 
proper diameter, to cut the tenons of any de- 
sired size on the ends of the cut-off spoke and 
to finish the ends completely to receive the 
fellies. 

AUTOMATIC WHEEL-RIM-FINISHING 
MACHINE'. — Defiance Machine Works, Defi- 
ance, Ohio. Like the spoke-tenoning and cut- 
off machine described in the foregoing notice, 
the present machine, which is also an inven- 
tion of Mr. Seymour's, is designed to be used 
by builders of wagons and makers of wheels. 
By means of this machine the tread of the 
wheel is very precisely dressed, and accurately 
finished relatively to the hub. The sides of the 
rim can be planed either straight or to a bevel, 
leaving the rim perfectly smooth so as to re- 
quire no hand labor. 

CUTTER-HEAD. — Defiance Machine 

Works, Defiance, Ohio. In connection with 
the previously-mentioned spoke-tenoning ma- 
chine, Mr. Seymour found it necessary to 
Invent a novel cutter-head for the par- 



ticular work which was to be performed 
by that machine. The body of the cut- 
ter-head for the particular work which was to 
be performed by the machine. The body of the 
cutter-head has radial guideways in which the 
cutter-carriers slide. On the body a cam is 
mounted to turn, having on its face a spiral 
cam engaging teeth on the carriers. Bolts are 
passed through the body to hold the cutter- 
carriers rigidly together. The operator can 
move the carriers and consequently the cut- 
ters outward or inward to cut miters of the 
desired thickness. 

APPARATUS FOR FLOATING VESSELS. — 
Albert S. Debose, Cuero, Tex. The invention 
relates to a means for assisting in floating 
vessels that have run aground ; and it consists 
in certain novel mechanism for raising or 
partly raising the vessel, combined with means 
for hauling the vessel aft when it has been so 
raised. Beams provided with racks are adapt- 
ed to work vertically on the side of a vessel, 
which beams can be raised and lowered as well 
as guided vertically. A hauling rope Is con- 
nected with the foot of each beam. A pulley 
is attached to the vessel's hull at one end, the 
rope extending back over the deck. By adjusting 
the various beams and forcing them down- 
ward the vessel will be wholly or partly raised ; 
and when this has been done, by hauling on 
the ropes the beams, will be tilted and the ves- 
sel moved astern or forward, as the case may 
be. 



Miscellaneous Inventions. 

SURVEYOR'S SOLAR COMPASS.— Joseph 
B. Porter, Berryville, Ark. The inventor has 
sought to devise a surveyor's compass which 
will not be subject to the defects of the 
magnetic needle. Two regular and system- 
atic changes (secular and diurnal) must al- 
ways be calculated and allowed for in the 
use of the magnetic needle. These separate 
each survey from its predecessor over the 
same lines, necessitating a random or trial line 
to re-establish the variation of the needle. By 
reason of local magnetic ore and electrical 
disturbances, the magnetic needle is apt to be 
erratic, and, therefore, untrustworthy at times. 
The present Invention is designed to overcome 
these difficulties and to that end provides 
a compass without a magnetic needle. The 
north and south positions are established 
through observations taken from the sun in 
its relation to the earth. 

HAND-TRUCK. — Henry Deering, Minne- 
sota City, Minn. The hand-truck is of the 
kind used for the transfer of goods and bagged 
material from point to point. Novel features 
of construction are provided by which the 
truck Is adapted for the reception and move- 
ment of large loads and their discharge In 
a proper manner. An adjustment of the parts 
is permitted to adapt the truck for ordinary 
use. 

CARBONATING APPARATUS.— Edwin C. 
Worns, Manhattan, New York city. The in- 
vention relates to an apparatus for carbonating 
or aerating water in which a container is pro- 
vided for the water. In this container a 
chamber is situated through which the water 
and gas are successively passed, the chamber 
containing pebbles or some finely-divided sub- 
stance to facilitate the aeration of the water. 

FIRE-EXTINGUISHER. — Fernando Yost, 
Rutherford, N. J. A reservoir or tank is pro- 
vided of sufficient size to enable it to be con- 
veniently carried to a fire. The reservoir is 
filled with a liquid, which may be either plain 
water or a chemical solution. The device 
is provided with a pump and short hose by 
which the liquid is thrown to the point de- 
sired. 

FILE-CLEANER. — George W. Schellen- 
bach, Joplln, Mo. The invention relates to 
a structure for cleaning files — that is to say, 
for removing from between the ridges of the 
file such matter as may accumulate therein. 
Mr. Schellenbach has devised an arrangement 
of alternating layers of open-work metal ma- 
terial and cloth, such parts being secured to- 
gether and worked edgewise against the file. 

FILE-HANDLE AND GUIDE.— Timothy 
W. Miller, Phoenix, Ariz. This file-handle has 
a novel device which guides the reciprocating 
movement of an attached file used to sharpen 
the teeth of saws, whereby any desired degree 
of bevel can be given to the cutting edges of 
the saw-teeth, and a suitable rake or forward 
pitch to the teeth. 

NIPPLE. — Ferdinand MuelHens, Cologne, 
Germany. Ordinary rubber nipples for milk 
bottles are in a very short time squeezed flat, 
and must be released by the child to permit the 
rubber to re-expand and the milk to flow. This 
operation tires the infant and chills the milk 
by reason of the entrance of atmospheric air. 
Solid rubber nipples would not be so objection- 
able, but cannot, on the other hand, be readily 
or thoroughly cleaned. The present invention 
relates to an insertion-piece for the usual rub- 
ber nipple which haf 'or its object to obviate 
all drawbacks. Only \/n?n the sucking power 
of the child is no longer sufficient to take 
up the liquid contained in the bottle, is the 
taking of food interrupted. 

SAD-IRONS. — Michael Joyce, Salt Lake 
City, Utah. The handle can be attached to or 
detached from the iron at will, so that one 
handle can serve for a number of irons. 
Two of these sad-irons have been invented 
by Mr. Joyce. In the first the base has a 
longitudinal groove, at each side of which 
a recess is formed having an undercut por- 



tion. The groove has a cavity in Its bot- 
tom. The handle has a bar capable of lying 
in the groove of the body ; and the bar has 
transverse projections adapted to enter the 
undercut portions of the recesses. A spring- 
pressed dog is mounted on the bar and has its 
nose adapted to project through the bar to 
engage in the cavity in the base. In the 
second sad-iron the handle has two parallel 
bars arranged one above the other ; the lower 
bar has projections lying In the undercut walls 
in the groove In the body and has also a T- 
shaped groove at one end of which an opening 
is located. The dog is set in the groove and 
conforms with the shape, the transverse part 
or T-shaped head of the dog forming a pivot 
and the bill of the dog at the opposite end 
extending through the opening (n the lower 
bar, whereby to engage the body. 

RAILROAD OR STEAMBOAT TICKET.— 
George B. Edgar, Jr., and Benjamin F. Davis, 
Winfield, Kans. With this ticket an agent's 
stub contract and coupons are combined, form- 
ing a portion of the ticket, the ticket being in 
the form of a double sheet. This ticket when 
sold cannot be resold through a "scalper," or 
transferred to another person without the 
conductor or person collecting the tickets being 
enabled to detect the transfer. 

CARD -HOLDER AND MEMORANDUM - 
BOOK. — David T. Helprin, Manhattan, New 
York city. The object of the Invention is to 
provide a card-holder and memorandum-book 
arranged conveniently to hold visiting cards, 
business cards, and the like, and to provide 
detachable leaves for noting memoranda. When 
the memorandum-book has been used up, a new 
one can be substituted, and the old leaves 
torn out. 

BAND AND SHOE FOR TANKS.— Jambs 
Hattely, Seattle, Wash. Mr. Hattely has 
devised a contractlble band or hoop to hold 
the staves of a tank together. The band is 
strengthened Where one of its ends engages 
with the abutting shoe therefor, so as to 
render the band very strong and durable at a 
point which is weak in bands of ordinary con- 
struction. 

DISPLAY-RACK.— Guido Hecker, Manhat- 
tan, New York city. The rack is to be used 
for display-bottles containing extracts, medi- 
cines or the like, candies, wax, etc. The rack 
is light, yet strong and serviceable, compara- 
tively cheap to manufacture and can be used 
as an advertising medium so as both to dis- 
play and advertise the goods, thereby obviat- 
ing the use of extra banners and signs. 

EXHIBITOR FOR PICTURE-FRAME MOLD- 
INGS. — Carl. A. Anderson and George D. 
Palm, Worthington, Minn. By means of this 
improved apparatus one or more picture-frame 
moldings can be conveniently examined and the 
effective frames made of different moldings 
when seen with the same picture can be 
quickly determined. A distinguishing feature 
of the apparatus is an arrangement of mir- 
rors vertically at a horizontal angle to one 
another and the provision of supports on the 
mirrors for the frame moldings to be exhib- 
ited. The mirrors revolve horizontally and re- 
ceive or admit a picture beneath them so that 
the picture is reflected in the mirror with a 
particular molding. 

SHADE-BRACKET. — Wilbert O. Person, 
Marinette, Wis. The opening for the roller- 
stud is so constructed as to permit the ready 
insertion and removal of the roller-stud when 
the bracket is tilted or slightly turned on its 
pivot. The bracket is pivotally mounted and 
has its opening for the roller-stud formed on 
the face next to the roller with an inclined 
surface leading to the stud opening, and ar- 
ranged to guide the stud into the opening and 
to furnish a path through which the stud may 
be removed when the bracket is tilted. 



Designs. 

DISPLAY-BOX. — Terence F. Curley, 12 and 
14 Warren Street, Manhattan, New York City. 
The display-box has as its essential feature a 
concave top which is inclined. In this con- 
cave top a pen-knife or similar article is to be 
laid for the purpose of advantageous display. 

HAMMER. — Harry McDermott, Chicago, 
111. The outline of the body and the claw is 
continuous and unbroken. This is secured by 
extending the front edge Of the body in an un- 
broken line straight for a portion of its length 
from the lower end of the head to a point 
where it crosses the line of the head-shank, and 
then curving rearwardly. The claw is a dis- 
tinctly novel formation, having a greater length 
and sharper inclination than the ordinary ham- 
mer. By means of this novel claw nails can 
be readily removed. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Air brake coupling, G. H. Balentine 686,798 

Air compressor, J. P. Tryner G86,784 

Air compressor relief governor, G. F. Stead- j 

man 686.778, 686,779 



Air motor, 0. L. Daris. ....„...„....,„„„.. 

Alcohol from empty barrels, recovering ab- 
sorbed, C. J. Seltzer 

Antlhunting device, A. D. Lunt 

Ax, A. Erickson 

Axle box dust guard, car, S. A. Crone 

Bag. See hot water bag. 

Bag, B. Arkell 

Bag, G. P. O. Heroux 

Bag holder, K. D. Thompson 

Bag lock, money, H. E. Nason 

Bag or sack, W. N. Green 

Barrel heading machine, J. W. Angus 

Barrel swing, J. R. Barnes 

Battery separator, storage, R. N. .Chamber- 
lain 

Bearing for centrifugal apparatus, cushioned, 
O. Ohlsson 

Bed, invalid, W. A. Nason 

Belt or strop splicer, R. E. Cain 

Bicycle lock, C. Huscher 

Bird trap, J. B. Barry 

Blocks, briquettes, etc., manufacture of, E. 
Trainer 

Blowpipe, D. C. Patterson 

Boiler, A. H. Macarthy 

Boiler setting and support, H. L. Van Zile.. 

Boiler water indicator and recorder, steam, 
D. Moore 

Boilers, stay for fire boxes in locomotives, 
marine, or other, F. W. Stroudley 

Bolts, machinery for manufacturing, J. Bar- 
tosik 

Bonding plug, W. S. Jones 

Boring and drilling machine, B. E. Hervey. 

Bottle, J. W. Jackson 

Bottle, siphon, D. Landau 

Bottle stoppering machine, J. & J. A. But- 
kus 

Box, M. L. Hirsch 

Box hook, B. D. Druen 

Bracket, J. E. Chapman 

Brick and tile furring or facing for walls, 
combined, D. W. Anderson 

Brick for making structures fireproof, D. W. 
Anderson 

Brick or combined brick and tile, D. W. An- 
derson 

Bridle blinder, C. Baer 

Brush, shoe, W. T. Braxton 

Brush, tooth, C. W. Richards 

Bucket, E. Hutson 

Buckle, F. Rees 

Buckle, G. N. Clark 

Buckram fabric, woven, H. H. Shumway.... 

Burners. See gas burners. 

Button attaching machine, F. R. White, re- 
issue 

Button fastener, H. G. C. Horning 

Buttoning device, collar, G. S. Dolloff 

Cabinet for roll goods, storage, measuring, 
and folding, F. E. Myers 

Camera, roll, J. A. Pautasso 

Camera support, tripod, C. Whetham 

Cameras, etc., adjusting device for, E. O. 
Kolander 

Can fastening, C. E. Hinman 

Can making machine, W. H. H. Stevenson.. 

Cane carrier and feeder, H. Wicks 

Car, B. Bulkeley 

Car coupling, W. A. Palmer 

Car door, E. S. Barreiras 

Car, dump, J. B. Rhodes 

Car fender, C. H. Hofmeister 

Car seat, E. T. McKaig 

Car, steel, F. H. Kindl 

Car tramway, street, F. B. Anderson 

Car wheel, mine, F. C. Hockensmith 

Cars, swinging door for freight, Muller & 
Jessen 

Cars, system of electrical propulsion for rail- 
way or other, G. J. Scott 

Carpet fastener, G. L. Webb 

Cart, J. C. Henderson 

Casting box, L. Grossman 

Casting mold, metal, Price & Thackray.... 

Cattle guard, A. I. Shaw 

Cement kiln, J. D. Swindell 

Centrifugal machine, S. A. Baker 

Chain driving, J. S. Kidd 

Chatelaine, C. Blust 

Cherries, etc., machine for removing stones 
from, W. P. Harris . . 

Chuck, automatic drilling and tapping, T. 
Wiedemann 

Churn, N. Monday 

Churn, E. R. Deming 

Churn, C. Franklin 

Cigarette machine cutting mechanism, J. 
Mahony 

Circuit breaker, R. H. Read 

Circuit breaker, automatic, H. P. Ball 

Clay ballast, apparatus for use in producing 
burnt, Bennett & Forgham 

Clevis, M. Pyle 

Clip, T. K. Davison 

Clothes line attachment, W. W. Pumyea... 

Clothes wringer, T. Heff eman 

Clutch, friction, M. Campbell 

Coffee pot, H. Ricker 

Coloring matters for luster ware, preparation 
of, G. Alefeld 

Combination seat, I. N. Stark 

Conduits, bushing for interior, Bossert & Fox- 
enberger 

Cooler, C. Zimmerman 

Coop, exhibition, E. S. Freeman 

Cork puller, J. J. Schermack 

Corn receiving and carrying device, C. Bur- 
nett 

Corner post and joint, J. E. & C. B. Brown. 

Corrugated tube, J. Macphail. 

Cotton openers, evening device for, F. H. L. 
James 

Cultivator, A. C. Lindgren 

Cup or plate holder, E. K. Hallenberg 

Curling tongs heating apparatus, H. Hempel. 

Current system, alternating, C. P. Stein- 
metz 

Current transformer, A. R. Everest 

Curtain fixture, M. A. Gaugh 

Curtain pole fixture, C. R. Bell 

Curtain stretcher, F. T. Griflih 

Crystallization, K. Kiefer 

Cyanamids, making, J. Pfleger 

Cyanids, making, J. Pfleger 

Damper, stove, G. W. Williams 

Die press, A. W. & A. H. Roovers 

Die press, coin controlled, A. W. & A. H. 
Roovers 

Dimethylamidodimethylphenylpyrazolon and 
making same, acid compound of, A. Am- 
melburg 

Dimethylamidodimethylphenylpyrazolon and 
making same, neutral compound of, A. 
Ammelburg 

Disinfectant, making a, Kendrick & Dixon.. 

Disinfecting and hair drying apparatus, H. 
Sonnen 

Distance instrument, Searle & Saegmuller.. 

Diving dress, F. H. Sprang 

Door fastener, sliding, J. T. Hicks 

Door hanger, A. Rochwite 

Door hanger, W. B. Smith 

Dough divider, F. H. Van Houten 

Draft connection, A. T. Wentworth '. . . 

Drain trap, G. A. Schillinger 

Drawer hanger, bureau or other, C. A. 
Snook 

Drier, F. I. Post et al 

Dye and making same, brown sulfur, M. 
Schumann 

Dye and making same, disazo, Ulrich & 
Heidenreich 

Easel support and hanger for picture frames, 
combined, C. D. Golden 

Electric battery, E. F. Callender 

Electric circuit system, F. E. Case 

Electric conducting cable, J. D. Peachey... 

Electric furnace, M. Ruthenburg 

Electric machine brush holder, dynamo, G. 
Heidel 

Electric machine, dynamo, Langdon-Davies 
& Soames 

Electric servomotor, P. M. Le Hegarat 

Electrical distribution system, A. R. Ever- 
est 

Elevator door locking mechanism, J. S. 
Muckle 

Elevator indicating mechanism, A. H. Bates. 

Embroidering machines, automatic sttp 
mechanism for, C. B. Neubauer 



386,844 

686,772 
687,042 
687,138 
686,715 

686,877 
686,899 
686,995 
686,948 
686,847 
686,961 
686,799 

686,886 

686,753 
686,831 
686,711 
686,940 
686,800 

687,085 
686,758 
687,043 
686,787 

686,861 

686,958 

686,700 
686,941 
687,025 
687,156 
687,159 

687,118 
686,808 
687,137 
687,127 

687,103 

687,105 

687,104 
686,698 
686,708 
686,764 
686,853 
686,864 
686,934 
686,993 



11,947 

687,028 
687,135 

686,828 
686,987 

686,872 

687,183 
687,026 
686,866 
687,095 
687,116 
686,756 
686,963 
686,763 
686,969 
687,164 
687,034 
686,797 
687,027 

686,902 

686,768 
686,789 
686,938 
686,727 
686,952 
686,912 
686,781 
686,917 
686,977 
686,885 

687,022 

687,096 
687,047 
687,132 
687,182 

687,162 
687,065 
686,918 

686,964 
686,761 
687,129 
687,064 
686,898 
686,923 
686,989 

686,695 
686,914 

686,704 
687,101 
687,150 
686,908 

687,117 
687,114 
686,818 

686,971 
687,038 
687,020 
686,731 

687,078 
687,141 
686,894 
687,110 
687,018 
686,978 
686,950 
686,949 
686,793 
687,167 

687,168 



686,998 
686,855 

686,994 
686,770 
687,077 
686,732 
686,766 
686,774 
687,088 
686,790 
686,909 

686,777 
687,061 

687,072 

687,171 

686,722 
687,121 
687,124 
686,832 
686,836 

686,729 

686,856 
686,942 

687,140 

687,049 

686,919 
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Engine starting device, explosive, W. L. 

Walton 686,870 

Engines and condensers, safety device for, 

T. Grieve 687,017 

Envelop opener, H. H. Bo werman. . .686,705, 686,706 

Evaporator, J. E. Kohn 686,740 

Exhibiting device, card, F. M. Clark 686,843 

Explosion engine, A. Tourand 687,084 

Explosive engine, H. Enge 686,806 

Eyelet coating machine, I. W. Giles 687,014 

Eyelettlng machine, P. R. Glass, 

686,927, 686,928, 687,015 
Faucet operating device, W. M. Powers.... 686,760 

Feeder, boiler, J. H. Davis 687,180 

Fence machine, wire, W. N. Parrish 686,757 

Fence making apparatus, J. D. Martin 686,748 

Fence, wire, E. L. Ewbank 687,142 

Fences, metal post for wire, E. Wheeler... 687,093 

Fertilizers, making, M. M. Llpps 686,744 

Fire escape, J. Michaelsen 686,749 

Fire escape, H. O. Cease 687,126 

Fire extinguisher, A. C. Badger 686,931 

Fire extinguisher systems, valve for auto- 
matic, C. L. Fortier 687,149 

Fireproof blind and door, W. R. & R. H. 

Klnnear 687,035 

Fish dressing machine, A. W. Funk v 687,010 

Flaying knife, R. Appel 686,838 

Fluid controller, W. S. Shields 686,913 

Flush bolt, H. G. Karrenberg 687,032 

Flushing mechanism for closets, etc., J. 

Douglas 686,890 

Folding brace, L. B. Jeffcott 687,031 

Folding case, J. T. Cathcart 687,125 

Folding table, E. J. Thomas, Jr 687,081 

Form, bust, E. H. Wright 687,099 

Fruit drying apparatus, M. A. Smith 686,837 

Furnace air feeding device, C. R. Littler 687,040 

Furnace door frame, N. McConnell 687,051 

Game, puzzle, W. K. Hawks 687,153 

Garbage can receptacle, F. Riley 686,954 

Garment fastening, A. Osterwald 686,754 

Garment hanger, P. F. Denning 687,133 

Garment hook, J. W. Granger 687,016 

Garment press, J. T. Beall 686,701 

Garment supporter, J. W. Conboy 686,887 

Garment supporter or fastener, L. Acker- 
man 686,693 

Garment supporting clasp, J. F. Atwood 686,880 

Gas, air, etc., apparatus for compressing, C. 

S. Snell 687,169 

Gas burner, W. R. Kloeb 686,979 

Gas generator, acetylene, E. R. Angell 686,876 

Gas generator, acetylene, L. J. Bamberg.... 687,108 

Gas meter valve, J. Seymour 686,773 

Gas or vapor burner, hydrocarbon, D. W. 

Bowman 686,707 

Gas purifying box, W. A. Learned 686,813 

Gate. See road gate. 

Gear, driving, L. Hausemann 686,849 

Gear, frictional driving, J. T. Truitt 686,960 

Gearing, mechanical, L. S. Fleckenstein 687,146 

Gearing, variable speed, C. Upton. . .686,786, 687,172 

Gearing, variable, C. Upton 687,173 

Glass blowing machine, H. W. Heerdt 686,850 

Glass bottles, etc., apparatus for the manu- 
facture of, W. Drake 887,136 

Glass objects of waste glass, making, E. 

Geille 687,012 

Glove drier, J. P. Becker 686,884 

Glucose, manufacturing, L. C. A. Calmette.. 687,122 
Governor attachment, engine, J. D. Liddell. 686,814 

Grain binder, J. Macphail 686,821 

Grain binder knotting device, R. F. Miller.. 686,824 

Grain drying apparatus, M. Konig 687,037 

Grain separator and cleaner, D. Lippy 686,980 

Grapple, E. R. Quinby 687,165 

Grappling device, P. E. Houlahan 686,733 

Grinding machine, J. Macphail 686,820 

Grinding or polishing machine, M. Seiber- 

ling 686,991 

Grinding wood, etc., machine for, N. Held. 687,024 
Gun, automatic or other machine, Dawson & 

Buckham 687,130 

Gun carriage, field, G. S. Clarke 686,713 

Hammock and swing support, combined, J. 

Handyside 686,895 

Harrow attachment, J. L. Scudder 686,769 

Harrow tooth fastening, J. J. Callender 687,120 

Harvester, corn, E. M. Kellogg .'. 686,810 

Hat show case, revolving, R. W. Brown.. 686,922 

Heat distributer, A. Herig 687,154 

Heater, Damey & Cork 687,178, 687,179 

Heating devices or systems, regulating, C. 

G. Armstrong 686,916 

Heating furnace, D. S. Richardson 686,907 

Heating furnace, T. H. Prest 687,062 

Heels, manufacturing shoe, H. Hellweg 686,730 

Hoe, weeding and thinning, A. T. Fischer. 686,845 

Hook and eye, F. W. France 687,009 

Horseshoe, J. H. Schroeder 686,990 

Horseshoe, 3. L. F. C. Kober 687,036 

Horseshoe pad, Maloney & Welsh 687,015 

Hot air bath, F. C. Dilthey 687,181 

Hot water bag, F. E. Crawford 687,004 

Hub for cycle or other wheels, pneumatic, 

Rasmussen & Hagerty 686,834 

Incubator, A. Duensing 686,805 

Indicating Instrument, T. F. Mullaney 687,050 

Inks on manuscripts, electrical heater for de- 
veloping and fixing, E. M. Thompson... 686,782 

Insulating material, J. De Long 687,131 

Insulating tubes, machine for making, Pal- 
mer & Fenton 686,755 

Internal combustion engine, L. Genty 687,152 

Iron, making granulated cast, C. C. G. 

R. Bachmann 686,839 

Ironing table, foldable, J. A. Golden 686,936 

Jar or bottle closure, J. M. Grenier 686,725 

Joiner's clamp, E. Cramer 686,924 

Joint, see rail joint. 

Knife, H. S. Carley 686,712 

Knit goods, producing, B. T. Steber 686,957 

Knitting machine, G. W. Cummings 686,803 

.Knockdown box or crate, J. Q. Boyd 687,113 

Ladder, W. C. & F. H. Warren 686,871 

Ladder, berth, D. Maclean 686,944 

Lamp regulator, incandescent, F. C. Scho- 

fleld 686,910 

Lamp securing mechanism, Zimmerman & 

Craig 687,102 

Last, shoe, F. E. Benton 687,176 

Lathe backing off mechanism, Griffiths & 

Langley 686,726 

Leather stretching device, J. Caldwell.... 

687,001, 687,177 

Life saving appliance, C. Baswitz 686,883 

Line clasp, A. W. P. Malins 686,982 

Lintel, W. F. Pelton 687,059 

Lock, H. Barry 687,175 

Loom and filling carrier therefor, filling re- 
plenishing, H. Cote 687,128 

Loom and filling carrier therefor, filling re- 
plenishing feeler, J. Northrop 686,903 

Loom filling replenishing mechanism, J. 

Northrop 686,904 

Loom jacquard apparatus, H. Hardwick.... 687,021 

Loom, pile fabric, G. F. Hutchins 686,970 

Lubricating device, O. Newhouse, reissue... 11,948 
Lubricating pistons and slides of locomo- 
tives, means for, F. Wagner 686,788 

Machine tools, variable feed mechanism for 

work tables of, T. Schwarz 686,911 

Magnesia carbonate, making, W. Marsh... 686,947 

Magnetic separator, H. M. Daggett 686,889 

Magnetic separator, R. McKnight 687,053 

Magnetic separator for ore or concentrates, 

M. Ruthenburg 686,835 

Mail bag catcher and deliverer, B. Chamber- 
lain 686,933 

Mail box, J. Q. Adams 686,694 

Mail crane, automatic, G. A. Bailey 686,840 

Match safe, R. F. Cage 687,119 

Measuring device for distance instruments, 

Searle & Saegmuller 686,771 

Measuring vessel, S. D. Fry 686,807 

Medical treatment, electric generator and 

distributor for, E. L. Madden 686,859 

Metal pipes or tubing, machine for treating, 

C. N. Brown 686,021 

Mica, building up sheets of, Heard & Snyder. 686,930 
Mica, separating laminae of, Heard & Snyder 686,929 
Motion at variable speed, apparatus or gear 

for transmitting, Wache & Krieger 687,090 

Motor, W. A. Macker 686,746 

Motor control system, C. L. Perry. 687,060 

Motor control system, P. Farnsworth 687,143 

Motors, adjusting device for electric igniters 

for explosive, C. T. Jeffrey 686,735 

Musical instrument, stringed, T. Wolfram . 687,097 

Nasal cup, W. J. Evans 687,139 

Net, etc., machine for spotting, E. L. Thorp. 686,783 



Numbering machine, Harris & McNutt 

Oil burner, A. J. Blackford 

Oiling device, automatic, J. D. McFarland, 

Jr 

Ore separating machine, S. R. Krom 

Package, G. L. Zucker 

Packing and display box, C. A. Lindsay .... 
Packing for cold vapor machines, E. Josse. 

Padlock, W. R. Ballou 

Pallor bucket, C. E. Bertels 

Paper fabric, B. Arkell 

Paper, making crinkled, B. Arkell 

Party line selector system, T. C. Drake... 

Pattern cutting machine, C. E. Reed 

Paving block, D. W. Anderson 

Pen, fountain, J. F. Betzler 

Pen, fountain ruling, H. P. Havens 

Phonograph record box, J. R. Hare 

Photographs In natural colors, apparatus for 

taking and exhibiting, L. D. du Hauron. 
Photography, producing plastic articles by 

the aid of, M. R. d'Asar 

Photometer, A. H. Munsell 

Pickling bath, C. P. Byrnes 

Pictorial device, J. A. Imhof 

Picture exhibitor, L. Breton 

Pitting machine, O. M. Wolff 

Plane, divided, H. A. Verge, reissue 

Planter, corn or cotton, C. L. Ferriott 

Plow, F. J. Lehner 

Plow subsoil attachment, B. W. Bryant — . 

Pole cap, wagon, E. C. Rassel 

Post office box Indicating mechanism, T. F. 

KeUy 

Power, coupling for transmission of, G. 

Heine 

Press, S. J. Webb 

Pressure regulator, A. W. Cash 

Printer's ink fountain, J. W. Eggleston .... 
Printing machine cylinder, J. & W. Hunter. 

Printing press, J. L. Firm 

Propelling and steering of boats, M. J. 

Steffens 

Pulp screen, centrifugal, J. H. Baker et al. 

Pump, J. Horn 

Pump oil, C. F. RIgby 

Punch press, M. Guett 

Rail bond, C. Walther 

Rail joint, O. P. Andersson 

Rail joint, J. A. Thompson 

Railway and railway security, J. N. Young. 

Railway brake, A. Greene, reissue 

Railway crossing signal, B. A, Karr 

Railway, electric, Klepekto & Fischer 

Railway, electric, J. F. Munsie 

Railway, electric, G. T. Woods 

Railway passenger coach, Sullivan & Ren- 

shaw 

Railway signaling device, L. C. Karr 

Railway switch lock, C. P. Knox 

Ratchet wrench, W. Eggert 

Razor stropping device, safety, F. Kampfe 

et al 

Reel bat and means for securing same, J. 

Macphail 

Refrigerating apparatus, automatic, S. C. 

Wolcott 

Refrigerator, E. Maddox 

Refrigerator, E. H. Giesy 

Register, W. A. Foss 

Regulator, R. Fleming 

Rheostat, F. Mackintosh 

Rivet, tubular, W. C. & M. N. Bray 

Riveting machine, hydraulic, W. H. Derby- 
shire 

Road gate, M. C. House 

Rod coupling, surface, J. H. McEwen 

Rope clamp, F. C. Crowe 

Rotary engine, H. A. Stilson 

Rotary explosive engine, Box & Gague-La- 

bedan 

Rubber mat, multicolor, F. N. Upham 

Running board, G. Groobey 

Safe door locking device, H. C. Stockwell... 

Salt making apparatus, L. J. Burean 

Sanitary closet or safe, E. E. Ashley 

Sash lock, W. F. Fister 

Saw blades, device for securing handles to, 

E. Morris 

Saw, butcher's, R. E. Martin .' 

Scythe snath bending frame, G. M. Fenn... 

Seal lock, H. A. Rotermund 

Sewing machine, harness loop, J. N. Whipple 

Sewing machine quilting frame, J. W. Clay- 
ton ' 

Sewing machine trimmer, J. C. Goodwin.... 

Shade machine, window, F. L. Fisher 

Sharpener, lawn mower, F. P. Rogers 

Sharpening machine, drill bit, T. H. Proske. 
Sharpening scissors or shears, device for, 

A. L. Tolman 

Sheet metal plates, machine for separating, 

F. Westwood 

Sheet metal wheel, J. Macphail 

Shock loader, T. Carney 

Signal, see railway crossing signal. 

Singletree hook, locking, J. L u87,160, 

Skate, A. Kiss, Jr 

Smoke destroying and fuel economizing ap- 
paratus for boiler furnaces, Maloney & 
Morris 

Snow guard, wire, S. T. Nakashjian 

Speed indicating and recording apparatus, 
N. C. E. Flaman 

Speed regulator, C. F. Sleigh 

Spindle plumb, H. Kelly 

Spinning frame, A. E. Rhoades 

Spinning textile materials, roller employed 
in, G. A. Ryder et al 

Spokes, reel arms, spider arms, etc., to 
hubs, means for attaching, J. Macphail. 

Spooling machine, C. Mullers 

Square, center, W. A. Dunbar 

Stacker, force feed, Redpath & Seyler 

Stacker, pneumatic straw, F. L. Norton .... 

Stamp, hand, C. E. Locke 

Stationary boiler, C. Dobias 

Steam and gas engine, combined, F. W. Jae- 
ger 

Steam boiler, W. M. Ernst 686,719 to 

Steam boiler, M. G. Lewis 

Steam or hot water generator, W. Kane.... 

Steam, separating oil from exhaust, H. Web- 
ster 

Steam separator, vertical, C. M. Baum 

Steel, manufacturing, W. B. Hughes 

Stocking, B. T. Steber 

Stone, apparatus for the manufacture of ar- 
tificial, L. A. Garchey 

Stone from limestone, production of artifi- 
cial, T. M. Thorn 

Stone, manufacture of artificial, T. M. Thorn 

Stone, manufacturing artificial, L. A. Gar- 
chey ; . . . . 

Stool, J. C. Dillingham 

Stove, J. L. Ritter 

Switch signal, Urschel & Thomas 

Switch throwing device, C. Carpenter 

Switch valve controlling mechanism, E. G. 
Harris 

Syringe, J. M. Miller 

Tablet machine, E. L. Richards 

Tag, marking, W. D. Smith 

Tailpiece, F. J. Bacon 

Tedder, D. Maxwell 

Telephone system, automatic, E. A. Faller.. 

Telephone toll collecting machine, W. A. 
Foss 

Thill coupling, Rodabaugh & Albertson 

Tin box folding machine, S. Opsal 

r rire applying machine, B. Kenna 

Tire, elastic vehicle, W. Morck 

Tire, mud guard, vehicle, J. J. Unbehend.... 

Tire, rubber vehicle, R. B. Price 

Tire setting machine, rubber, Darnell & Dun- 
can 

Tire, wheel, H. Lieberthal 

Tobacco drying, cooling, and softening ma- 
chine, J. H. Kester 

Toy car, H. N. Parker 

Toy, mechanical, C. R. Scholl 

Toy vehicle wheel, H. N. Parker 

Track sanding apparatus for cars, W. P. L. 
Pentland 

Train safety appliance, J. V. Velasco 

Transformer, W. S. Moody -. 

Treadle for sewing machines, etc., oscillat- 
ing, P. Persson 

Trimming making machine, J. J. Lambert... 

Truck, car, Wright & Stebbins 686,794, 

Trucks, construction of car, Wright & Steb- 
bins 



686,728 
687,111 

686,863 
686,741 
687,174 
687,039 
686,737 
686,882 
686,841 
686,878 
686,879 
686,925 
687,066 
687,106 
686,920 
687,023 



686,897 

687,107 
686,827 
686,842 
687,155 
686,965 
686,875 
11,946 
686,893 
686,943 
687,115 
686,762 

686,811 

686,937 
687,092 
687,002 
686,718 
687,030 
686,926 

686,780 
686,962 
686,939 
687,067 
686,967 
687,091 
686,696 
687,082 
687,100 
11,945 
686,973 
687,739 
686,862 
687,098 



686,974 
687,158 
686,717 

686,972 

686,819 

686,874 
686,945 
687,013 
687,007 
687,147 
687,044 
686,932 

687,134 
686,852 
686,829 
686,888 
687,170 

686,801 
687,086 
687,019 
686,867 
686,710 
686,697 
687,006 

686,750 
686,983 
687,144 
687,069 
687,094 

686,714 
686,723 
687,145 
686,955 
687,063 

687,083 

686,792 
686,822 
686,802 

687,161 
686,812 



686,946 
686,830 

686,935 
686,865 
686,975 
686,906 

686,767 

686,823 
686,826 
686,891 
686,953 
686,986 
686,815 
686,804 

686,809 
686,721 
686,857 
686,900 

686,996 
687,109 
687,029 
686,956 

687,151 

687,079 
687,080 

687,011 
686,716 
687,166 
687,087 
687,123 

686,896 
686,985 
686,765 
687,076 
686,881 
687,163 
686,892 

687,008 
687,068 
687,056 
687,157 
686,825 
686,785 
686,905 

687,005 
686,901 

687,033 
687,058 
687,071 
687,057 

686,988 
687,089 
687,048 

686,833 
686,743 
686,796 

686,795 



Tube, J. Macphail 686,816 

Tubes, beams, pipes, etc., beaded construc- 
tion of, J. Macphail 686,817 

Tufted fabrics, machine for making, J. 

Kaschenbach 686,738 

Tumbler cleaning apparatus, O. P. Mason... 686,984 

Twisting machine, A. Goss 686,724 

Type writing machine, C. H. Shepard 686,992 

Type writing machine, W. J. Barron 687,000 

Uterine curette, S. D. Bowker 687,112 

Valve, C. E. Huxley 686,854 

Valve, W. L. Logan 687,041 

Valve, air retaining, Kelly & Hazard 686,976 

Valve, automatic, C. L. Fortier 687,148 

Valve for compressors, pressure, E. Josse... 686,736 

Valve, gate, J. H. Blckford 686,703 

Valve gearing, A. H. Schmidt 687,070 

Valve, liquid controlled, S. Forter 686,846 

Valve or cock, Grouvelle & Arquembourg. . . 686,966 

Valve, reducing, J. Westley 686,791 

Vapor burner, H. F. Smith 687,075 

Vehicle, dasher, E. R. Briggs 686,709 

Vehicle frame, A. L. Kull 686,742 

Vehicle running gear, W. E. Bemis 686,702 

Vehicle steerfng gear, motor, J. F. McNutt. 687,054 

Vehicle wheel, H. McLoughlln 686,751 

Vehicle wheel, A. MacMahon 686,858 

Vending machine, H. U. Wheeler 686,997 

Vending machine, automatic, O. Jaeger 686,734 

Vest, reversible, H. Bandler 686,699 

Wagon box and hay rack, knockdown, E. 

R. Maine 686,747 

Wagon Jack, F. P. Lutz 686,745 

Washers, see wool washer. 

Water bag stopper holder, D. B. Martin 687,046 

Water flue boiler, vertical, J. Urquhart, Sr.. 686,868 

Water heater, R. J. Main 686,860 

Water motor, B. E. Shepler 687,074 

Water tube boiler, R. C. Peabody 686,759 

Weighing apparatus, automatic, G. Hoepner. 686,851 

Well bailer, W. Plotts 686,951 

Windmill coupling, D. M. Hatch 686,848 

Window corner post, J. W. Coulson 687,003 

Window fastener, J. J. McCormick 687,052 

Window screen, C. A. Long 686,981 

Window, self closing, Van Noorden & Smith . 686,869 

Wool washer, C. E. T. Scribner 687,073 

Wrench, T. E. Smythe 686,776 

Wrench, H. T. Neff 687,055 

Wringer, clamp, H. J. White 686,873 

Writing machine, W. D. Smith 686,775 

Zinc ores, treatment of, H. M. Taquet 686,915 



DESIGNS. 

Ash sprinkler, R. McNelly 35,300 

Automobile carriage frame, H. F. Eastman.. 35,305 

Bath tub, P. H. Pendergast 35,304 

Book cover, G. W. Edwards 35,291 

Glove, W. R. Young 35,308 

Hook, garter, L. McCutchon 35,298 

Lorgnette case, H. L. Grasmuk 35,292, 35,293 

Nut locking washer, F. J. Clifton 35,299 

Puzzle board, O. J. Allenbaugh 35,307 

Radiator valve casing, D. F. Morgan 35,301 

Range or cooking stove, H. W. Beattie 35,303 

Scarf, D. Mayer, 35,309 

Stove top center piece, A. B. Clunies 35,302 

Suspenders, body portion and back strap con- 
nection for, G. E. Adams 35,297 

Thermometer mounting, G. E. Taylor 35,295 

Toy bank, A. C. Williams 35,306 

Typewriter eraser guard, A. W. Forfar 35,294 

Vending machines, case or cabinet for auto- 
matic, B. M. Davis .'. 35,296 



TRADE MARKS. 

Candy, molasses, W. W. Candy 37,319 

Castings, steel, Ferro-Carbon Casting Co... 37,333 
Churns, butter workers, and combined churns 

and butter workers, D. H. Burrell & Co.. 37,327 

Cigars and cigarettes, W. Friedman 37,318 

Electric machinery, dynamo, Crocker-Wheeler 

Co 37,330, 37,331 

Gas igniters, Aladdin Mfg. Co 37,325 

Iron, steel, and manufactures, certain named, 

E. P. & W. Baldwin, Ltd 37,329 

Medicinal ointment for certain named dis- 
eases, E. J. Lonergan 37,322 

Packing, rod and Joint, Garlock Packing Co. . 37,332 

Polishing fabric, G. W. Lewis 37,315 

Powder, toilet, G. Mennen 37,320 

Remedy, dyspepsia, S. E. Ullman 37,321 

Rubber heels for ladies' boots and shoes, A. 

E. Little & Co 37,316, 37,317 

Salve, W. Hausmann 37,323 

Sewing machines and attachments, W. A. 

Chipman 37,326 

Steel articles and manufactures therefrom, 
certain named cast, Seebohm & Dieck- 

stahl 37,328 

Surgical appliances, certain named, J. Ell- 
wood Lee Co 37,324 

Ventilators, J. H. Hummel.., 37,334 



Business and Personal Wants. 



HEAD THIS COLUMN CAREFULLY,— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing-the information. In every case It is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1 636.— Wanted the equivalent of 
2,000 pounds hard coal in average illuminating gas. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 1637.— For Bessemer planished sheet 
steel 1-32 of an inch thick. 

Turbines.— Leffel & Co. Springfield, Ohio, U. S. A. 

Inquiry No. 1638,— For manufacturers of electric 

water neaters. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1639.— For manufacturers of vacuum 
pans and pumps for evaporating liquids. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1640.— Wanted an article of real 
merit for light manufacture. W ill buy patent or manu- 
facture on royalty. 

Stencil Machines.— A. J. Bradley, 101 Beekman St. N. Y. 

Inquiry No. 1641.— For machinery for making 
matches. 

Gasoline Lamps and Systems. Turner Brass Works, 

Chicago. 

Inquiry No 1642.— For machinery for making 
wooden toothpicks. 

Foot presses and dies. Amer. Hdw. Mfg. Co., Ottawa, 
111. 



-For wooden clothes pins ma- 



LABELS. 

'Anti-Diphtheria Specific," for a medicine, F. 

W. Robinson 8,797 

'Blue Grass Belle," for soap, Remmers Soap 

Co 8,789 

'Buffalo Brand," for print butter, I. G. Vis- 

hion 8,793 

'Cascarilla Bitters," for Cascarilla Bitters, 

D. Y. K. Deering 8,800 

'Chisel Tooth Files," for files, W. McClellan. 8,783 
'Cowan's Catarrhal Cream," for a medicine, 

M. E. Cowan 8,798 

'Edison Blanks," for blanks, National Phono- 
graph Co 8,781, 8,782 

'Edison Concert Blank," for blanks, National 

Phonograph Co 8,780 

'Erb's Emulsion of Pure Cod Liver Oil," for a 

preparation of cod liver oil, L. G. B, Erb, 8,795 
'Fifth Avenue ShirtB," for shirts, V. Henry 

Rothschild Co 8,775 

'Grant Park," for cigars, Schmidt & Co 8,788 

'Jersey Brand," for creamery butter, I. G. 

Vishion 8,792 

'Lintner's Quaker Malt Bread," for bread, 

F. Lintner 8,791 

'Oom Paul," for shoes, Dixon, Bartlett Co.. 8,776 
'Phospho-Pepsin," for a remedy, M. E. Cowan 8,799 
■'Porto Rico Extras," for cigars, American 

Lithographic Co 8,786 

'Prodigal," for cigars, Leopold Powell & Co. 8,787 

'Pure Food," for crackers, F. A. Rolfs 8,790 

'Puritan Cough Syrup," for a medicine, L. 

G. Hughes 8,796 

'Royal B," for cigars, American Lithographic 

Co 8,785 

"School Girls' Pride," for shoes, Lamkin & 

Foster 8,777 

"Superba," for tomatoes, Milliken, Tomlinson 

Co 8,794 

"Taggart's Cold Breakers Laxative," for tab- 
lets, G. C. Taggart „ 8,801 

"The Otto Kubin Language Record," for rec- 
ords, Otto Kuhn Co 8,784 

"The Puritan Shoe," for shoes, G. E. Drew, 

8,778, 8,779 



Inquiry No. 1643. 

chinery. 

Reflecting telescope 12 in. ap. 6 ft. long, ¥90. T. Box 
74, Camden, N. J. 

Inquiry No. 1644.— For machinery for making 
dashes and fenders for carriages. 

Machine chainof all kinds. A. H. Bliss & Co. North 
AttleDoro, Mass. 

Inquiry No. 1645.— For an elevator with platform 
about. 4x5 feet, with not to exceed 25 feet lift, and to 
carry not more than 1,000 pounds at one lift. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 

Inquiry No. 1646.— For manufacturers of ma- 
chinery for printing names on aluminium tags. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 1647.— For manufacturers of gas 
generators. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 164S.— For manufacturers of hydrau- 
lic presses for making tiles for flooring, etc. 

A Trunk Packing Patent for sale. A simple, cheap 
device. Address Device, Box 773, New York. 

Inquiry No. 1649.— For manufacturers of ma- 
chines for grating horse radish. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1650.— For manufacturers of excel 

sior machines. 

For Machine Tools of every description and for Ex- 
perimental Work call upon Garvin's, 149 Varick, cor. 
Spring Streets, N. Y. 

Inquiry No. 1651.— For dealers in new or second- 
hand Italian harps. 

New Book, Electric Gas Lighting, 50c. Send for full 
descriptive circulars, free. Spon & Chamberlain, 12 
Cortlandt Street, New York, U. S. A. 

Inquiry No. 1652.— For manufacturers of rubber 
novelties, as toy balloons, etc. 

Manufacturers of patent articles, stamping dies, 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 



PRINTS. 

"Good News for Everybody," for a medicine, 

Saginaw Medicine Co 421 

"Hanks Teeth," for teeth, Hanks Dental Assn. 424 

' 'How Dp You Feel ?' ' for a medicine, Atlas 

Specific Company 422 

"McCormick," for harvesting machines, McCor- 
mick Harvesting Machine Co 425, 426 

"Phospho-Pepsin," for a remedy, M. E. Cowan. 423 



A printed copy of the specification arid drawing 
of any patent in the foregoing list, or any patent 
in print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named In the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



typewriter 



Inquiry No. 1653-— For dealers in 
repairers' tools. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1654.— For manufacturers of water 
motors. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New Ybrk. 

Inquiry No. 1655.— For a filter paper to purify 

grape juice ; in sheets of not less than 20 inches. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopking. 
By mail. $4. Munn & Co., publishers. 361 Broadway, N. T . 

Inquiry No, 1656 —For a hand machine for grind- 
ing almonds, and for other confectioners' machinery. 

fW~ Send for new and compieit! catalogue of Scientific 
and other Bodks for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 1657.— For American pictorial post 
cards. 

Tourist Cars on the Nickel Plate Road. 

Semi-weekly Transcontinental Tourist Cars between 
the Atlantic and Pacific Coasts are operated by the 
Nickel Plate and its connections. Tourist cars referred 
to afford the same sleeping accommodations, with 
same class of mattress and other bed clothing, that are 
provided in the regular Pullman Sleeping Car service. 

These Tourist Cars leave Boston Mondays and Wed- 
nesdays, and leave San Francisco Tuesdays and Fri- 
days. Berths in these Tourist Cars are sold at greatly 
reduced rates. Conveniences are offered without extra 
cost, for heating food, or preparing tea or coffee, afford- 
ing every facility for comfort on a long journey, espe- 
cially for families traveling with children. Lowest 
rates may be obtained always via the Nickel Plate 
Roadforallpoints In the West. For special informa- 
tion regarding all trains on the Nickel Plate Road, in- 
cluding these Tourist Cars, consult your nearest Ticket 
Agent, or write A. W. Ecclestone, D. P. Agent, 385 
Broadway, New York City. 

Inquiry No. 1658.— For manufacturers of an ap- 
Daratus for testing cables of houses after being wired. 
It should be a small rotary magneto, and should be able 
to work up to 100 megohms. 

Inquiry No. 1659.— For a pantograph "routing" 
machine for engraving purposes. 

Inquiry No. 1660.— For the address of the River- 
side Tool Co- manufacturers of files. In New York City. 

Inquiry No. 1661.— For manufacturers Of ma- 
chinery for making collapsible tubes. 
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Foot and 
Power 

Cutting 



^ dial Screw 

Lathes 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.V., U.S.A. 



■ f NGINE.&.Fnn-.i machine. Shop outtits, 
I t ATUt , p T|T °OL5*NDSUPPUES.'%'(- 

LA I H LS. SEBASTIAN IATHKO'I?^nn*t, s o. 



THE MIETZ & WEISS KEROSENE 
and GAS Engine 

burns KEROSENE 

cheaper and safer tban gaso- 
J line. Automatic, simple, re- 
I liable No electric battery 
1 or flame used. Perfect regu- 
1 lation. Belted or directly 
I coupled to dynamo for elec- 
Htric lighting, charging stor- 
•yage batteries, pumping and 
I all power purposes. 

tSF Send for Catalogue. 
A. MIETZ, 

128-138 Mart St., New York. 

Awarded Gold Medal Pan-American Exposi- 
tion. Buffalo, 1901. 





A Marvelous Machine! 

Watch tbe wonderful work 
done by our Apex Nipple 
an'd Pipe Mill Machine. 

Threads nipples at all sizes. 
So swiveied that it can be 
reversed and pi pe cut off close 
togrippera. Vise can be open- 
ed or closed while machine 
is in motion. Serul for Cata- 
logue. THE ill EU RE LI, 
MFG. CO., 501 Curtias 
Street, Toledo* Ohio. 



If Your Eye Could See 

the filth that passes through or- 
dinary water faucets you would 
be alarmed and disgusted. These 
germs are the cause of most dis- 
eases. Pure water would prevent 
them and perfectly pure water 
can be produced only by using 
the widely celebrated 




Berkefeld Filter, 

■whicii is constructed on the most scien- 
tific and hygienic piinciple. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 

Berkefeld Filter Co., 2 Cedar St., New York. 





FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in.tol3 in. swing. 
Arranged for Steam or 
Foot Power. Velocipede 
or Stand-up Treadle. 
Send- for Catalogue. 
VV.F.&JN0.BARNESC0. 

1999 Ruby St., Rockfokd, III. 



THE 2% H.P. WEBER JUNIOR PUMPERi 

has a capacity of 50 gallons 186 feet and 100 gallons 67 c 
Ei|U!i!.s 30 men puinpmg water. All complete ready m 
to attach to pump. Uses gasoline in pro- 
portion to water pumped. Weight 800f 
1 Iks. Kutfine speed 375 revolutions, fan | 
tie used for other power purposes. Sim- 
ple, safe and economical. Outside dl-f 
mensious, 9 ft. long, 3 ft. wide, 5 ft. 
high. Capacity, 25 gallons per 
minute 260 feet. 



Weber t>uei and 
flu-olim' Engine Co.* 

Kiui-ii* City, Mo. 




. F. BARNES 
> ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or power as 
wanted. Has power 
cross feed and com- 

Eound rest. A strictly 
igb grade, modern 
tool. Ask us for print- 
ed matter. 

B. F. BARNES 
COMPANY, 

Rockford, III. 




Cold weather has no terrors for 
the wearers of the 

Dr. Dei mel 
underwear 

No Danger of Colds. 

No Danger of Rheumatism or 

La Grippe. 
No Danger of Anything but 

Health and Comfort. 




FREE BOOKLET 

AND SAMPLES 

OF THE CLOTH 

BY ADDRESSING 



This Label oo the Genuine. 



The Deimel Linen-Mesh System Co. 

491 Broadway, New York. 

San Francisco, Cal., hi Montgomery St. 
Washington, D.C.,728 Fifteenth St., N.W. 
Montreal, Can., 2202 St. Catherine St. 
London, E. C, Eng., 10-12 Bread St. 



}Noies 




and Queries. 



HrN'TS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind thiit 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannrt be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 
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(8454) J. W. McD. asks: Where can 
I obtain the best works on building up-to-date, 
modern electric generators and motors of small 
sizes, of from 45 to 110 volts? Twenty to 
fifty 16-0. P. lamps. A. The most recent work 
giving plans of dynamos is a book called 
"Electrical Designs," price $2 by mail. This 
does not contain large machines. The plans 
for these can hardly be found outside of the 
shops of the companies engaged in manufac- 
turing them, for the reason that they cannot 
be built economically by amateurs. It would 
not pay to publish such a work because each 
company has its own designs, made "by its own 
engineers. 

(8455) I. S. W. asks: 1. At what tem- 
perature does frost form? A. At 32 deg. Fahr. 
2. In magnetizing a piece of iron or steel with 
a permanent magnet, does the permanent mag- 
net lose any of its magnetism? A. No. On 
the contrary it tends to strengthen the mag- 
net. 3. What horse power engine is required 
to run the S-lamp dynamo of Supplement No. 
600? A. Three-fourths horse power. Also 
what horse power to run the 110-volt dynamo 
of Supplement No. 865? A. About one horse 
power. 4. How is the horse power of a wind- 
mill calculated? A. Approximately by multi- 
plying the area of the slats in the plane of rev- 
olution by the cube of the velocity of the wind 
in feet per second, and divide the product by 
4,000,000. 

(8456) G. L. M. asks: 1. Please give 
me the difference between Eastern, Central and 
Wester* standard time and where it is changed. 
A. Eastern time has the 75th meridian west 
of Greenwich as its central line and is 5 
hours behind Greenwich time. Central time 
has the 90th, Mountain time the 105th, and 
Pacific time the 120th meridian as its center. 
Theoretically the meridians half way between 
those above named are the lines where the 
change of time is made, and each is one hour 
earlier than the next to the east. Practically 
the convenience of the railroads controls the 
matter in the United States. Thus, the change 
of time is made at Buffalo on roads starting 
from that place, east or west. It is made at 
Pittsburg for roads having that as a center. 
This is better than changing the running time 
an hour at some small way station. The line 
north and south along which the time changes 
is not a straight line. 2. Also the difference 
between Eastern, Central and Western sun 
time and where it is changed. A. Sun time is 
the time at the particular place. It is noon 
by the sun when the sun is exactly south of 
one, and clocks which are set to sun time are 
said to keep local time. This is not called 
eastern or western. It is the time of that 
meridian only. It is the same local time upon 
a line due north or south over the earth. For 
a change of one degree of longitude the Jocai 
time changes four minutes, being four min- 
utes earlier for each degree to the west, and 
later by the same amount for each degree to 
the east of any place. This is the tirns that 
was kept everywhere in the t vorld before 
standard time was introduced. Now nearly 
the whole civilized world has standard time 
based upon the meridian of Greenwich. 

(8457) W. B. M. asks: 1. What is the 
nature of the conductivity of selenium in 
carrying a current of electricity, as affected or 
influenced by light? A. We do not know the 
nature of electrical conductivity in any sub- 
stance. 2. Does the exposure or influence of 
light act on selenium gradually or instan- 
taneously? A. All action of light is practically 
instantaneous. 3. Is selenium a non-conductor 
in the dark, i. e., absence of light? A. Selen- 
ium is to be classed among non-conductors. 
4. Do any particular colors or rays of light 
affect it more quickly than others? A. We 
have no data at hand on this point. The best 
method of learning all about selenium is to go 
to some first-class library and go through the 
reports of learned societies. You will then 
have it all. We can send you articles in our 
Supplement Nos. 462, 484, 492 and 1348 for 
ten cents each. 

(8458) E. H. H. writes: I wish to 

break an electrical circuit a certain number 

of times in a second by means of a spring and 

electro-magnet, something like the electric tun- 

{Continued on paQe 85U) 



1902 promises to be a year of interesting and important human achievement. This 
will make McClure's Magazine rich, for it is McCLURE'S special purpose to describe the 
newest things in science, invention, and discovery while they are interesting. Because 
the achievements of 1903 are not yet accomplished, the prospectus of a magazine that 
keeps in touch with life cannot be complete. 

A NEW NOVEL BY BOOTH TARKINGTON 

Author of "The Gentleman from Indiana" and "Monsieur Beaucaire" will shortly begin publication in 
McCLURE'S MAGAZINE. It is a beautiful and romantic love story, of love thwarted but triumphant, of 
gallant men and beautiful' women. The scene is laid in Indiana at the time of the Mexican War. 

TRUE STORY OF STANDARD OIL 

By IDA M. TARBELL 

Author of Life of Napoleon, Life of Lincoln and Civil War Papers which have been immensely popular, 
because she looks at history and writes history in an intensely human way. In this spirit she tells of the 
struggles, the tremendous fights, the moves and countermoves that caused this company to rise to supremacy 
and keep it tbe greatest of the trusts. She goeB back to original sources for material as she did for ber other 
works. This immense corporation, perhaps the richest company that has ever carried on business in anv land, 
has wonderfully modified conditions of life to-day. No history of the present Keneration can be complete or 
even intelligible without an account of the developments and progress of the Standard Oil Company. lis 
history of forty years is an extraordinary record of business sagacity and darine Push, of striking and dramatic 
episodes. It is a stirring, wonderful story filled with all kinds of human interest. Miss Tarbell will treat it as 
history in her delightful sympathetic :md vivid manner. She will give us, not an economic treatment, but a true 
Btory, interesting in the highest degree and vastly significant. 



TWO AMERICAN NOVELETTES 

The Forest Runner 

By Stewart Edward White, begins this month. The 
tale of a race and manoeuver for a forest claim in tbe 
woods of Michigan— a fresh, clear-cut American story, 
absorbing, even thrilling in its succession of Incidents. 

A Battle of Millionaires 

By Edwin Lefevre. The story of the most remarka- 
ble fight that ever occurred in Wall Street. 

"MR. DOOLEY" ON HIS TRAVELS 

Mr. Kinley P. Dunne has been taking his friend Mr. 
Dooley around among the cities, showing him the in- 
habitants of New York. Boston. Philadelphia, Wash- 
ington and Chicago. Now Mr. Dooley, in spite of the 
comical way he says it, is a fair-minded person, sane, 
shrewd and kind. Though be may make us laugb at 
him, he has a way of turning the joke back upon our- 
selves, and leaves us with something 10 think seriously 
about; it is the man behind tbe laugh that exerts a 
far-reaching influence and gives the humor perma- 
nent value. 

Reminiscences of a Famous Journalist 

For thirty years George Washburn Smalley was the 
chief American newspaper Ci ^respondent in Europe, 
received everywhere, enjoying the confidence of 
statesmen, the companionship of generals in the field, 
the friendship of writers and actors. Mr. Smalley 
writes a series of articles on the people he knew— the 
late Queen Victoria and Loi d Salisbury, George Wynd- 
ham. Asquitb, Lord Rosebery, Sarah Bernhardt and 
Sir Henry Irving, Mrs. Kendall, Browning, and Bis- 
marck, and Gamberta, treating them in groups- 
statesmen, literary and stage folk. 

Clara Morris 

Will continue her vivacious and charming papers, 
taking for subjects Salvini, Henry Bergh, Sarah Bern- 
hardt, Rachel, etc. 

William Allen White 

Will write of such men of the day as Quay, Piatt and 
others, without the partisan bias of the day. That he 
can do this he has shown in his portraits of Bryan, 
Croker, Hanna, and Roosevelt. Mr. White is clear- 
eyed, honest, fearless and genial. He strikes for the 
real man who stands misunderstood between the ad- 
miration of his friends and the prejudice of his ene- 
mies, saving him for the future; and be does it in a 
form that will last. 

BORDER FIGHTS AND FIGHTERS 

Cyrus Townsend Brady 

will furnish articles on Daniel Boone, David Crockett, 
Sam Houston, Kit Carson, George Rogers Clark, John 
Sevier— the men who built the foundations of the 
present United States and carried the frontier farther 
and farther west. 

NEWEST SCIENCE and EXPLORATION 

Marconi's Latest Discoveries in Wireless 
Telegraphy 

As told by himself, will disclose some matters never 
before revealed to tbe public, the result of two years 
spent in perfecting his invention. 

Edison's New Storage Battery 

Will be the subject of an article by Ray Stannard 
Baker, wbich will tell at first hand of an invention 
which is almost revolutionary in its character. 

The Wonders of Modern Surgery 

By Samuel Hopkins Adams, will set forth the latest 
developments in a science which has been making 
wonderful progress in prolonging human life. 



Transportation in the Great Cities 

Wm. Barclay Parsons, chief engineer of the new 
underground railway system in New York, will com- 
pare the various ways London, Paris, Berlin, Boston. 
Chicago and New York are solving tbe problem and 
will tell of the thousand and one difficulties of every 
imaginable nature whicb beset those who plan and 
execute these great undertakings. 

With Baldwin to the Pole 

With the most completely organized expedition ever 
sent out E. B. Baldwin hopes to reacb the Pole during 
the year. McClure'sMagazinewill publishtheaccount 
of his success, as well as any other important tidings 
he may send back in the meantime. Nansen says he 
cannot fail. 

A New Race of Forest Dwarfs 

(not merely a new tribe) has been discovered in Cen- 
tral Africa. Sir Harry H. Johnston, the discoverer, 
will describe these strange men, and his own photo- 
graphs and drawings will be reproduced. 

Many of the Best Features 

Cannot be described in advance, as they will be se- 
cured as ereat issues arises. 



THE GREATEST of the OLD MASTERS 

By JOHN LA FAROE 

This modern master will write with the authority, and 
understanding of a painter, the clearness and charm 
of a literary artist, on the ereat painters, Michael 
Angelo, Raphael. Rembrandt, Velanquez, etc. The 
first article of the series iB in thie number of tbe 
magazine. He personally oversees the illustrations, 
which will be reproductions in tint and black of 

THE WORLD'S GREATEST PAINTINGS. 

OTHER FICTION 

Rudyard Kipling 

New Stories in the old virile manner. 

George Ade 

Humorous Stories with also deep meaning. 

F. Hopkinson Smith 

'" .< of a typical American Sea Captain. 

Joel Chandler Harris 

Tales of Southern Life and Character. 

Hamlin Garland 

Indian Stories, picturesque and realistic. * 

Octave Thanet 

Western Stories tbat stir with Western spirit. 

Jack London 

Adventures in the wild Northwest. 

W. D. Hulbert 

Animal Stories (The Lynx, The Trout, etc.). 

Norman Duncan 

Tales of Fishermen and the Sea. 

Josephine Dodge Daskam 

More stories about boys and girls. 

George Hadden Martin 

Emmy Lou Stories. 

Among the other short-story writers of the year will 
be Anthony Hope, Henry Van Dyke, Sara Orne Jewett, 
Mary E. Wilkins, Robert Barr, Mary Fulton Cutting, 
Booth Tarkington. 
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Cbe typewriter exchange 

\\i Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandotte St.. 
I KANSAS CITY, MO. 

209 North 9th St. 

ST. LOUIS, MO. 
432 Diamond St . 

PITTSBURGH, PA. 
5 North Calvert St., 

BALTIMORE, MD. 
636 California St.. 

SAN FRANCISCO. CAL. 
We will save you tro:n 10 
to 50J on Typewriters of ail makes. Scud fur Ciitulaflue. 

haneTeye bender. 



Adopt modern 
methods and in- 
stall one of our 
eye benders in 
your shop. It 
forms hfioks, loops 
eyes, etc., ot vari- 
ous sizes and 
styles. Turns out 
perfect and uni- 
form work. Made 
in 3 sizes suitable 
for bendine stock 
1 inch in diameter 
and under, send 
for catalogueNo.8. 

Wallace Supply Co., 609 Garden City Block, Chicago 

DRAPER'S 
RECORDING 





THERMOMETER 
HYGROMETER 

These instruments give continuous 
records in ink on weekly charts of 
the temperatuie and percentage of 
moisture in the air. 

Standardized and Fully Guaranteed. 

Write for particulars. 

THE DRAPER MFG. CO., 

152 Front Street, New York. 



New Microscope for Nature Study 

and tor use in the Examination of Ores, 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 It. &&& $?- 

ins power of about 1U0 diameters, 1 set of 
12 prepared slices of insect puiLs and other 
interesting specimens, all in case, $ Hi. 00 
jy Ask your nearest Optician for it. 
QUEEN A CO., Inc. 
^Optical and Scientific Instrument Works, 
9 1010 Chestnut Pt.j Phi la.. Pa. 

Write f*r Circular. 59 Fifth Ave., New York. 




Pick a Perfect Pencil 

One with a 'dependable'" p"int, a uniform grade— one 
that draws a clear, sharp, weil-defineii line, and to do 
this you will have to choose 

Dixon's American 
Graphite Pencils 

the best made lead pencil in any 
country. Hard, soft or medium. 
Suitable for all purposes. Archi- 
tects, draughtsmen, clerks, report- 
ers, etc., tJn* them a boon. 

Send It cents for samples. Worth 
double the money. 
JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 






These have made 

I^O^Century 
Perfection 
Suspender 

famous. 

No harness on the back. Just 
small Buckle, first point. 

Watch next ad for other. 
50c at dealers or by mail. 

SENT FKEE: Booklet, 'History 

of a Suspender." Write today. 
EASTMAN &8PECHT MTU. CO. 

UOOUSo. Clinton St., Chicago. III. 
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ing fork, but only using one leg of the fork. 
What number of vibrations (double vibrations) 
is it possible to attain? C of the treble clef 
has 517.3 double vibrations in a second. Would 
it be possible to attain four octaves above that 
= 8,276.8 double vibrations ; that is, break 
the circuit that number of times? A. With 
that number of breaks per second the current 
would be apparently continuous. A dynamo 
making 1,800 turns per minute makes 30 turns 
per second, and if there are 24 coils on the 
armature, there are only 720 impulses of the 
K.M.F. per second. We call such a current 
continuous, and it has not a tenth of the im- 
pulses you name. 

(8459) B. C. B. asks: Can you fur- 
nish me a book of instruction on the wiring 
of an electric light plant that explains fully 
the testing of lines for breaks, that explains 
the arc lamps, the incandescent lamps, the 
transformers and everything about an electric 
light plant? I have a book from your house, 
•'The Practical Management of Dynamos and 
Motors." but it does not explain the wiring, 
lights and transformers. If you have such a 
book, what is the price? A. There is no sin- 
gle book which covers the range of topics upon 
which you desire information. We can fur- 
nish the following : Crocker's "Electric Light- 
ing," Vol. 1. "The (Jenerating riant," price $3; 
Vol. 2, '"Distributing System and Lamps. $3 ; 
llerrick's "Switchboards," $3 ; Kilgour's 
"Electrical Distribution in Theory and Prac- 
tice," $4 ; Kapps' "Transformers," $1.75. 

(8460) B. A. T. asks: 1. How many 

ampere hours will a Fuller battery give? A. 
About 68 ampere hours. 2. Does a Fuller bat- 
tery give the same voltage after it has been 
charged some time as it does when it is freshly 
charged? A. No. 3. Does a porous cup that 
is used in batteries wear out? A. No. Does 
battery carbon wear out? A. No. 

(8461) J. R. T. writes: In your Notes 
and Queries, 8404, ('. N. M., you say that a rain 
gage will register the same whether the rain is 
falling straight down or obliquely. I fail to 
understand why you say this. Let us suppose 
the rain gage is 12 inches in diameter and the 
rain was falling in a solid straight down, then 
12 inches of rain would go in the gage ; but 
supposing the gage was not level, but stopped 
at an angle of say 45 degrees, there could not 
be room for 12 inches of water to come per- 
pendicularly into the gage. Reversing this, if 
the gage is bent and the rain is falling 
obliquely, or at an angle of 45 degrees from 
perpendicular, the result would be the same. 
If the gage is 12 inches wide, the body of rain, 
if a beating rain — or falls sloping — must not 
be over 11. 10 or inches in diameter to go 
in, because the mouth of the 12-inch gage will 
not have a capacity of over 11, 10 or 9 inches, 
according to the slope of the rainfall. I have 
used common, every-day language to explain 
my position. See if I am right or wrong. 
Take a square or round box. any size in 
diameter, hold it in front of you and it will 
indicate say 12 inches. Now slowly turn it 
one side, still looking at it ; the top or opening 
will look smaller and smaller until it will not 
look half as large. A. We regret that we can- 
not reach the same conclusion as our cor- 
respondent. We of course agree with him that 
all the rain gets into the gage when the rain 
falls straight down. We also think the same 
quantity gets into the gage when the rain falls 
slanting. When the rain falls at a slant the 
lines in which the rain falls are brought nearer 
together than when it falls straight. Suppose 
that the same quantity of rain falls in two 
showers on a field ; in one it falls straight, 
and in the other at a slant. In the second the 
drops will be nearer together, and the same 
quantity will fall on one square foot. A 
diagram will make this plain. 
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OIL— SMELTER— MI NES. 

DOUGLAS,LACEY&COJ 

Bankers, Brokers, Fiscal Agents, " 

Members N. Y. Consolidated stock Exchange, and I 
Los Angeles, Cal. stock Exchange. 

66 BROADW AY & 17 NEW ST ., HEW YORK. 

Oividend-Psying Mining, OH and , 

Smeller Stocks, Listed and 

Unlisted, our Specialty. 

, Booklets giving our successful plan for realizing ' 
the large profits of legitimate mining, oilandsmel- ' 
tcr investments, subscriplion blanks, full particu- 

l iars, etc. sent free to any interested on application. 
liRANOHES-Boston, Philadelphia, Chicago, ' 
Cleveland. Cincinnati, St. Louis, Baltimore, Wash- 

'lugton, Pittsburg, Buffalo, Prescott,- Ariz.; Los 
A gelcs, Cal. : Hartford, Conn. ; Halifax, N.S. ; St. 
John, N. B., Jlontrealand Toronto, Can. 
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I Can Sell Your Farm 

or other real eetate for cash, no matter where located 
Send description and selling price and learn my wonder- 
fully successful plan. W. M. OSTRANDER, 
horta American Building, Philadelphia, Pa. 

EDSONS SYSTEM ! ^°rV{Vff\»% 

CESSPOOL matter. Smaller Complete Outfit* for Private 

Estates, Hotels 
and Institutions. 

The I'. 8. 

Military 

Government 

abroad and many 

cities in the U. S. 

use our outfits. 

Send for Catalog 

K -A. 

E»SON MANUFACTURING CO., 
182 Commercial Street, Konton, Mu«».. II. S. A. 

Strikes (laid and Fast 

You could not count 1.000 in a minute, but 
that is, approximately, the number of blows 
struck in sixty seconds by the 

ELASTIC ROTARY BLOW 

RIVETING MACHINE 

for riveting together articles of Hardware, 
Bicycle Chains, Mechanics' Tools, Agricul- 
tural Implements, Sewing Machine Attach- 
ments, etc. Six sizes 1-16 to % inch. 

The F. B. Shuster Co. NEW Y.V :> A -. CONN 





NICKEL 

AND 

Electro-Plating 

Apnaraim and latenal. 

TBI 

Hanson &VanWinkle 

Co., 

Newark. N.J. 

136 Liberty St., N. Y. 

St & 32 S. Canal St., 

Chicago. 



THE "LITTLE WONDER.' 



X Gasoline Lamp. Burning Hydro Carbon Gas 
by tlie Pressure Under- Gen era tor Type. Per- 
fect in mechanical construction. Absolutely 
Reliable and Safe. 
SELF-CLEANING, NON-CLOGGING. 

Used With or Without Glassware. 
Powerful and Brilliant. Capacity, 500 candle 
U Power, 10 hours, one filling. Costs 1-3 cent per 

> 1 J hour to operate Gives the most light for the 
J^^ least money. Adapted to any interior 
EWk LIGHT in (;. Catalog sent free describing this 
^^Kr an( * our wonderful Store Fixture and Street 
^mW^ Lamps Jobbers and agents, not a few, find 
our lamps Al, and good, easy sellers, owing to reasona- 
ble prices and liberal terms. Investigate before buying 
other makes. We have been in business 30 vears and 
know how to make a good lamp for little money. 

The Turner Brass Works, 102 E Kintie St., Chicago, 111. 




ARTESIAN 



Wolls.OilandGas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furoiBh everything re- 
quired to drill pjid complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
ie required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO 
136 Liberty Street, new York. U. 8. A. 



"Light of Asia" Lamp 

The Smallest Porta- 
ble Electric Light. 

Unlike ah other portable 
lights, the batteries of the 
"Light ol Asia' Lamp do 
not deteriorate unless used 
For a good light, for short 
intervals, this lamp is unex- 
celled. The "Light of Asia" 
Lamp is made with a view to 
beauty, and is mounted in an 
aluminumshell covered with line 
leather. Weight, 5^ o'£. % In. di- 
ameter. 8 inches long. 
Larger sizes at S3 & 83.50. 

ELECTRIC CONTRACT CO., 

63 MAIDEN LANE, NEW YORK 





ilffMRAPH^ 

absolutely correct in Ihe shortest possible 
time at a total cost o( four dollars. flillS- 
WTTEB, Key and Sounder , Expert opera 
tor with you all the time Circular free 

NU.BAPB M*Q. CO. Dcpt ggj9 Cortland! 81.. New To?* 



BEWARE OF THE WATER 

ami don't attempt to drink it until it him been iiassed through a 

•TRIPOLI" GERM-PROOF FILTER 

the iilteiinj; p.imiple of which is the Tripoli stone, which, 
while allowing the water to pans freely through the porei 
without (.-legging them, arrests all inipuritieij on the outer sur- 
face — nature s »wn method of inirifyinir water. Galvanized 
inside and out. Can be attached t« any Faucet.. 

Write for particulars. tjf Agent* Wanted 

E. G. SMITH, . . COLUMBIA, VENN. 
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BOOKS AND 
NOVELTIES s 

How to Make a Dynamo ; How to Make a Storage Bat- 
tery; How to Make a Voltmeter. Ten cents each. Hand 
Dynamos. 11.00, $2.75. S8.0U. 

It I ItlF.lt IT It. CO., ltox TOD, I.} nil, Ma»». 
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Soap. 



SOLD EVERYWHERE 
Sent by mail if your dealer does not supply you 

Williams' Shaving Stick, - - 25c. 

Yankee Shaving Soap, (Round or Square), 1 Oc. 
Luxury Shaving Tablet, - 25c. 

Swiss Violet Shaving Cream, - -50c. 

Williams' Shaving Soap (Barbers'), 6 Round 

Cakes, i lb., 40c. Exquisite also for toilet. 
(Trial Size) Williams' Shaving Tablet for 2c. stamp 

" Stick " IOc. " 

The only firm in the world making a specially 
of SHAVMG Soaps 

THE J. B. WILLI A OS CO., Glastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 
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THE WEALTH 
OF NATIONS 



PATENTS 



I L HOLDtN 
... REAL ESTATE TRUST BLDG PHILA, PA 

RecSKd ICE MACHINES 
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(8462) A Reader asks whether or not 
8-inch and 13-inch guns in the superimposed 
turrets on the battleship "Oregon" are con- 
structed to permit of elevation and lowering 
in aiming and firing. A. There are no super- 
imposed turrets on the "Oregon," each pair of 
13-inch or 8-inch guns being in separate tur- 
rets : all of these guns are so mounted and 
the turrets so constructed that a considerable 
range of elevation and depression is possible. 

(8463) H. E. G. asks: What will a 
Toltmeter register when placed in series with 
a 110-volt, % -ampere lamp (on 100-volt cir- 
cuit) ? A. A voltmeter in series with a lamp 
as above stated will register nearly the whole 
voltage, perhaps 106 volts. This is because 
the resistance of the voltmeter is very large 
as compared with that of the lamp. There 

(Continued on pa</e S5&) 



A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 
surate with, the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent- 
ability of your invention. 



Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 



MUNN «, CO.. Solicitors of Patents, 

Main Office, 

361 BROADWAY, NEW YORK. 



Branch Office, 
625 F Street, Washington. D. C. 
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Our students succeed because they use 
I. C. S. textbooks. 
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Steam Engineering 



A course in Steam Engineering enabling stu- 
dent* to pass examinations and Becure better 
positions. Includes operation of dynamos 
and m otore. 

We teach by mail , Mechanical , Steam . Electri- 
cal, Civil and Mining Engineering ; Shop and 
Foundry Practice ; Mechanical Drawing ; Archi- 
tecture; Plumbing; Sheet Metal Work; Chem- 
istry ; Ornamental Design : Lettering : Book- 
keeping; Stenography; Teaching; English 
Branches; Locomotive Eunning; Electrothera- 
peutics, 
when writing state Bubject in which interested. 



taught by mail. 



T 



International Correspondence Schools, 
Box 942 , Scran ton, Pa. 






ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We traeh Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam En£>- 
neeritig;, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELKCTKICAL ENGINEER INSTITUTE, 
Dept. A, 340.243 W. SSd St. New York. 




Don't Live 

without ambition. We will qualify you to 

E n WM Uava m your own business 
HlM IflUlC or another if you'll 
study in your spare time. The best courses for 
home study are ours. Electrical. Mechani- 
cal, Steam, Mining and Civil Engineer- 
ing t Metallurgy* Art, Architecture, 
Journalism, English Branches, Steno- 
graphy, .Machine Design and Mechanical 
Drawing. L»w price, eaay terms. Mention 
subjects interested when writing to 

THE CONSOLIDATED SCHOOLS, 

Embracing the United Correspondence Schools, 
The institute for Home Study of Engineerinp, 
and the Correspondence School of Technology, 

154, 156, 158 Fifth Ave., N. T., for Catalogue No. 6. 




"All about the Telephone" 

The A. B. C. of the Telephone 

is a practical treatise just published, giving a vast 
amount of valuable and useful up-to-date information 
on the theory operation, constructtan, fare and man- 
agement «f all kinds of telephones and allied appli- 
ances. Order to-day or send for catalogue, 

PRICE $1 TO ANY ADDUESS. 
THEO. AUDEL & CO.. 

68 Fifth (Vvcnuc. NEW YORK. 



THE IRRESISTIBLE JOKER I 

THE OPTIMISTIC PHILOSOPHER I 

THE LAUGH-MAKER I 



WELCOMED IN EVERY HOME, IN EVERY CLUB, AND 
IN EVERY LIBRARY. 

JOIN OUR CIRCLE. 



America's Greatest Cartoon Weekly 
four months on trial for $1, with four 
pictures in colors — FI^EE — reproduc- 
tions of drawings of beautiful women by 
Staniaws, and characteristic water-color 
studies by the most famous of carica- 
turists, " Zim." Send for folder and 
choose your pictures. 

Judge company, 

publishers, 

Judge building, new york. 




THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 

B^~ Send for Catalogue. 
BLAKE & JOHNSON 
p. o BOX 7, 

WATERBURY, CONN. 



"Big Four" 

Best Route to 

California 

Colorado 

Texas 



Via 



St. Louis 

WARREN J. LYNCH, W. P. DEPPE, 

Gen'l Pass. & Ticket Agt. Asat Gen'l P. & T. A. 
Cincinnati, O. 
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\J w CATALpGUe 



W.&O.MOGEY 

BAYONNE CITY. N.J 



arc 110 volta between the terminals of the 
circuit. This drop takea place through a 
lamp and a voltmeter, in proportion to the re- 
sistance of each. The lamp has a few hundred 
ohms, and the voltmeter several thousand ohms, 
hence most of the drop is in the voltmeter. 
In a measurement we just made we had 115 
volts ; the lamp took 5 volts, the voltmeter 
took 110 volts. The voltmeter had 14,013 
ohms. We did not measure the cold resistance 
of the lamp. The current shown by an am- 
meter was one-hundredth of an ampere, and of 
course little heat was produced in the lamp. 
Both instruments were Weston standard in- 
struments and our results are correct. You 
can easily calculate the resistance of the lamp, 
of course. In issue of October 2G, in replying 
to A. D., you stated that the voltage of a cir- 
cuit was not affected by a, rheostat. Now, 
is not the drop in volts equal to amperes X 
ohms? So if a rheostat of 20 ohms II. carry- 
ing a current of one ampere were placed in a 
circuit, would not that reduce the voltage 20x1 
or 20 volts V A. The voltmeter in this case is 
simply a very large rheostat. It therefore 
leaves very little drop for the lamp, not enough 
to light it at all. It does not affect the volt- 
age of the circuit. That remains 110, under 
any and all arrangements for disposing of it. 
In the case you cite, if one ampere is to flow 
through a lamp on a circuit of 110 volts pres- 
sure, and the lamp has hut 00 ohms of resist- 
ance, a rheostat of 20 ohms must be put into 
the circuit in series with the lamp. There will 
then be 110 ohms in the circuit, and 110 volts 
will force a current of 1 ampere through 110 
ohms. Now a voltmeter across the terminals 
of the lamp will show a drop of 00 volts, and 
across the terminals of the rheostat a drop of 
20 volts, making 110 volts across the whole 
circuit. The rheostat does not reduce the volt- 
age of the circuit. It only takes a part of the 
drop into itself, so that there may not be too 
large a drop in the lamp. A voltmeter must 
be placed in shunt in order to get a reading of 
drop of voltage with it, not in series as you 
desired us to place it. 

(8464) C. F. J. writes: In your Notes 
and Queries column of October 20, your cor- 
respondent A. A. L>. discusses in Query No. 
8403 the question whether iron in the direct 
rays of the sun on a hot day becomes hotter 
than the air, and quotes Dr. Wiley to the con- 
trary. You reply, "Test the temperatures and 
find what they are." This may not be easy 
to do in the case of iron, but it is easy to do 
with mercury. I'lace a thermometer in the 
shade, and it indicates, for example, 98 deg. 
Move it only a few inches to direct sunlight, 
and it is very likely to go up to 120 deg. It 
will not be claimed that the air is so much 
warmer. The wind may be blowing several 
miles an hour, and the time of its passing from 
the first to the second position of the ther- 
mometer may be only a thousandth part of a 
second. It cannot be supposed that the air 
changes twenty or more degrees in temper- 
ature in that brief interval of time. Yet the 
mercury in a few minutes goes up to that ex- 
tent. If the mercury becomes 20 degrees hot- 
ter in the sunlight than the air, why may not 
the iron do the same'.' Being black and dull 
it may naturally be supposed to absorb even 
more heat than the mercury. If Dr. Wiley 
or any one else" can explain this any differently 
your readers would doubtless be glad to hear 
from him. A. The temperature of the air must 
be that indicated by a thermometer at the 
place of observation. If in the shade a ther- 
mometer indicates 08 deg. and when moved 
"only a few inches into direct sunlight'' it in- 
dicates 120 deg., we see no escape from the 
conclusion that the temperature in the sun's 
direct rays was 120 deg. As we understand it, 
we base our knowledge of temperature upon 
the thermometer, and not upon our judgment 
of what we think the temperature ought to be. 
It has many times been pointed out that sev- 
eral objects at the same temperature do not 
feel equally hot, because our feelings are pro- 
duced by the rapidity with which a body can 
communicate its heat to us. It is a matter of 
conduction only. Silver, iron, wood and air in 
the same oven will feel very differently. Silver 
will burn the skin at a little above 150 deg. 
Fahr. It will burn the tongue at 150 deg. 
Iron must be hotter than that to burn us. 
Wood can be handled at 200 deg. or above, 
while men have been into ovens at 600 deg 
without injury. 

(8465) H. J. H. writes: 1. Kindly ex- 
plain why, when you shock yourse'f with a 
five-bar generator, and put one lingei on one 
binding-post and another finger on the otiiei, 
the shock is more severe than having one finger 
on the two alone (binding-post). A. because 
the path is longer and the nerves receive more 
shock than when the path is shorter through 
the body, from one binding-post to the other. 
2. Why is a generator stronger when turning 
to the right than turning to the left V A. It 
may be that the earth's magnetism assists that 
of the field in one position and acts against it 
in the other position. There is no reason in 
the machine itself why it should generate more 
in one direction than in the other. 

(8466) T. D. asks: Will you please 

tell me the resistance and ^afe capacity of 
copper wire No. 36 B. & S. gage? A. At 68 
deg. Fahr. the resistance of No. 36 B. & S. 
Copper wire is 2,414 feet per ohm. It will 
carry between two and three amperes In the 
Open air without charring the insulation 
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